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Summary
    Total Costs
						    																	
Avoidable costs				        				                   Unavoidable costs 


Cost to be incurred							Costs already incurred
Relevant for Decision Making		                                 Not relevant for Decision Making or Sunk Cost

DETERMINATION OF RELEVANT COST OF MATERIALS:
Quantity required to produce a product be 1000 kgs. and quantity already in stock is (say) 800 kgs. The balance 200 kgs. will have to be purchased at Current Purchase Price. The Book value of the quantity in stock is a Sunk Cost. The following possible options can be considered for determining relevant cost of materials: 
                                                            		Materials


         
   	Regularly Used		               Obsolete	     High Demand and not available

      
  Current purchase Price should 	         Resale Value		Current Purchase Price
              be Considered					                plus Opportunity Cost
                                                         
Determination of Relevant Cost of Labour:
   					Labour


	
  Idle and paid on	              Have to be 		 In Great Demand,	
	         Time basis		              appointed		     not available	

          Sunk Cost	                          Relevant Cost                   Opportunity Cost                                                             

Determination of Relevant cost of Overheads:
     Overheads (Machines)


                                        Idle                                      Idle                                       Not Idle
                            But not for sale                  and will be sold             and in regular use
	 
    Variable cost             Fall in resale value	          Opportunity cost

Example: Cost of using a Machine per hour is given as: Variable cost Rs.10 + Fixed Cost Rs.5 + Profit Rs.5 = Rs.20. The allocated Overheads are sunk cost, profit is not a cost hence, should not be considered. We should take only variable cost as relevant if the machine is idle. If it is not idle then we should take opportunity cost. If there is a high demand outside the market at a particular price then we should consider that market price. 
Question 1(a): Relevant Costing – Minimum Price for an Order      			(November 2013)
A Company has to decide whether to accept a Special Order or not for a certain Product M in respect of which the following information is given:
	Material A required
	5,000 Kg
	Available in stock. It was purchased 5 years ago at ` 35 per Kg. If not used for M, it can be sold as scrap @ ` 15 per Kg.

	Material B required
	8,000 Kg
	This has to be purchased at ` 25 per Kg from the market.

	Other Hardware Items
	Rs. 10,000
	To be incurred

	Dept X– Labour Oriented
	5 Men for 1 month @ ` 7,000 per month per Man
	Labour to be freshly hired. No spare capacity available.

	Dept Y– Machine Oriented
	3,000 Machine Hours @ ` 5 per Machine Hour
	Existing spare capacity may be used.

	Pattern and Specification
	Rs. 15,000
	To be incurred for M, but after the Order, it can be sold for ` 2,000



Considering Relevant Costs, find out the Minimum Value above which the Company may accept the Order.

Solution:
	Particulars
	Remarks
	Workings
	`

	Material A
	Stock is in hand, the book value is a sunk cost. It will be sold if not used for this job, hence resale value is relevant. 
	(5,000 Kg × ` 15)
	75,000

	Material B
	To be purchased – out of pocket cost. Current Purchase price is relevant
	(8,000 Kg × ` 25)
	2,00,000

	Other Hardware Items
	To be purchased – out of pocket cost. Current Purchase price is relevant
	----
	10,000

	Department X
	To be appointed, avoidable and out of pocket cost. Hence relevant.
	(5 Men × 1 month × ` 7,000)
	35,000

	Department Y

	Allocated overheads are always unavoidable, sunk cost not relevant for decision making.
	----
	Nil

	Pattern & Specification
	Fall in the resale value is relevant
	` 15,000 – ` 2,000
	13,000

	Total Relevant Cost
	3,33,000



Question 1(d): Relevant Costing – Computation of Opportunity Costs 		(November 2013)                                                                               
A Company can produce any of its 4 Products, A, B, C and D. Only one product can be produced in a production period and this has to be determined at the beginning of the production run. The Production Capacity is 1,000 hours. Whatever is produced has to be sold and there is no Inventory build–up to be considered beyond the production period. The following information is given:
	Particulars
	A
	B
	C
	D

	Selling Price (` per unit)
	40
	50
	60
	70

	Variable Cost (` per unit)
	30
	20
	20
	30



	Particulars
	A
	B
	C
	D

	No. of units that can be sold
	1,000
	600
	900
	600

	No. of production hours required per unit of product
	1 hour
	1 hour and 15 minutes
	1 hour and 15 minutes
	2 hours


What are the Opportunity Costs of A, B, C and D?
Solution:	
	Particulars
	A
	B
	C
	D

	1. Contribution per unit = SP – VC 
	40 – 30 = ` 10
	50 – 20 = ` 30
	60 – 20 = ` 40
	70 – 30 = `  40

	2. Time Required
	1 hour
	1.25 hours
	1.25 hours
	2 hours

	3. Possible Production 
	1,000 units
	800 units
	800 units
	500 units

	4. Demand
	1,000 units
	600 units
	900 units
	600 units

	5. Quantity to be produced 
	1,000
	600
	800
	500

	6. Contribution in `’ (1 x 5)
	10000
	18000
	32000
	20000

	7. Opportunity Cost
	32000
	32000
	20000
	32000



Notes:
The Contribution for C is the highest so we should produce only C. In case if we choose produce A or B or D we have to lose Rs. 32000. Hence, it will be the opportunity cost. In case of producing C, the next best will be loss of Rs. 20000 being the contribution from D.







TRANSFER PRICING
Introduction  
Transfer pricing is an inter divisional pricing. When the output of one department is transferred to another department within the same company, the price at which the output is transferred by the transferor division to the transferee division is known as Transfer Price. For example, Maruti produces automotive cars, it has several divisions producing different components, let us focus on a spark plug division. This unit is created mainly for catering to its own use. The output of this division will be transferred to another division which assembles the engine. Surplus production if any will be sold outside, at market price. But it is not necessary that always the market price will be the base for the internal transfers. 
While market price is the best method of fixing the transfer Price, pricing as we all know is situational. It is possible that some products may not have a ready market, even when there is a market the particular price will hold good only upto a particular level of demand. Suppose if the company produces more than its current demand, or has a surplus capacity then for the surplus capacity the transferor division cannot charge the market price.
We have to apply other methods depending on the different scenarios as listed below,  
· Total cost plus Return on Investment 
· Standard cost plus Return on Investment
· Variable cost plus a portion of Fixed Cost
· Negotiated Pricing
· Shared Profit Basis relative to the costs involved.
· Variable cost plus Opportunity cost.

Goals and Features of transfer pricing system 
Any transfer-pricing system should aim to
·  Ensure that resources are allocated in an optimal manner;
· Promote goal congruence;
· Motivate divisional managers;
·  Facilitate the assessment of managerial  performance;
·  Retain divisional autonomy.

Important features should be
· Simplicity in calculation and implementation;
· Robustness, that is should be applicable to varying situations.  Frequent adjustment should not be done.
· The student must understand that more than applying the methods we should help the divisional managers to fall in line with the main goals of the company because fixing transfer price must also resolve the conflict of interest as the profit of one division will be the loss to the other division (as the overall profit remains the same), and the performance appraisal of the divisional managers depends on the profit they generate. There will always be a conflict of interest between the transferor and transferee divisions. Hence, while giving suggestions we should take any appropriate method as only a basis for discussion and for final arrangement.

Objectives of Transfer Pricing
The main objectives of Transfer Pricing are –
Overall Profitability: The main objective of Transfer Pricing is to improve the commercial attitude of the managers who are incharge of Divisions which are considered as Profit Centre’s. This compels each division to improve their profit which in turn improves the overall company’s profitability.
Full Capacity Utilization: Another objective of Transfer Pricing is to motivate the divisions to utilize their unutilized capacity in an optimal manner. This focus on maximization of Firm’s overall profitability by maximization of Capacity.
Optimum Resource Utilization: Performance of any Firm depends on optimal utilization of its resources. The company which utilizes its resources in an optimal manner, whether abundant or scarce, earns more profit which in turn influenced by Transfer Pricing policies.

Criteria for setting Transfer Prices
Goal Congruence: Transfer Pricing should help in achieving the company’s goals and objectives which results in goal congruence. This happens when divisional managers work for improvement of their divisional profits which in turn raises profit of the company as a whole.
Divisional Performance Evaluation: Transfer pricing should facilitate the management of a firm to evaluate and analyze the performance of the individual divisions and their respective heads.
Autonomy of Divisions: Transfer Pricing should promote the autonomy of the branches in decision making. Divisional managers shall transact with others by themselves and takes decisions to maximize their divisional profits.
Motivation: Transfer Pricing system should motivate Divisional Managers to make good economic decisions and work for efficiency of the Division.

Guidelines for setting Transfer Prices
Effective Transfer Pricing system should be based on negotiations and agreement between Divisional Managers. There are three types of Transfer price may be used namely - Minimum Transfer Price, Maximum Transfer Price and Negotiable Transfer prices.
Minimum Transfer Price: 
· This is determined in Transferor division’s view point.
· Minimum Transfer Price is the total of Variable Cost, Fixed cost specific to such transfer and Opportunity Costs.
· Selling and Distribution Costs shall not be considered for Transfer Pricing.
Maximum Transfer Price:
· This is determined from the view point of Transferee Division or Recipient Division.
· Maximum Transfer Price is determined by any of the following –
a) Market Price
b) Purchase Cost
c) Transferee Division’s ability to pay i.e. the maximum amount of price that recipient division is able to pay on a product.
Negotiated Price
· This is determined by negotiations between Divisional Managers. 
· This price is arrived in such a way which will benefit all the divisions included in the transfer.
Methods of Fixing the Transfer Price
Following are the different methods of fixing the transfer price.

Methods of Transfer Pricing
Cost Based Fixation
Market Price Based Fixation
Negotiation Based Fixation
·  Actual Cost + ROI
· Standard Cost + ROI
· Variable Cost + Opportunity Cost
· Market Price
· Negotiated Pricing
· Goal Congruent Pricing
· Shared Profit basis relative to the costs involved





PROBLEM 1
L Ltd. and M Ltd. are subsidiaries of the same group of companies. L Ltd. produces a branded product sold in drums (10,000 in number) at a price of Rs. 20 per drum. Its direct product costs per drum are: Raw material from M Ltd. at a transfer price of Rs. 9 for 25 litres. Other products and services from outside the group at a cost of Rs.3. L Ltd. fixed costs is Rs. 40,000 per month. These costs include process labour whose costs will not alter until L Ltd's output reaches twice its present level. A market research study has indicated that L Ltd's market could increase by 80% in volume if it were to reduce its price by 20%. M Ltd produces a fairly basic product, which can be converted into a wide range of end products. It sells one third of its output to L Ltd. and the remainder to customers outside the group.M Ltd. production capacity is 1,000 kilolitres per month, but competition is keen and it budgets to sell not more than 750 kilolitres per month for the year ended 31st December 2010. Its variable costs are Rs. 200 per kilolitre and its fixed costs are Rs. 60,000 per month. The current policy of the group is to use market prices, where known as the transfer price between its subsidiaries. This is the basis of the transfer price between M Ltd. and L Ltd. You are required to –
i) Calculate the monthly profit position for each of L Ltd. and M Ltd, if sales of L Ltd. are - 
a) At their present level, and 
b) At the higher potential level indicated by the market research, subject to a cut in price of 20%.
ii) To explain why the use of market price as the transfer price produces difficulties under the conditions outlined in above. To recommend with supporting calculations, what transfer price you would propose.
SOLUTION:
Issue in the problem:
M Ltd. is currently producing 750 kilo litres as against the maximum capacity of 1,000 kilo litres transferring 1/3rd to L ltd and selling the balance 2/3rd in the open market.  It is mentioned in the problem that there is no demand for M in the open market for the surplus capacity.  The transfer price fixed is the market price, which is Rs.9 for 25 litres. L Ltd., the transferee division, produces 25 litre drums, which are sold in the open market at Rs.20 per drum.
Monthly Profit Statement of M Ltd. and L Ltd. at Present Level (750 kilo Ltrs):
	Profit position at present level

	Revenue 
	M Ltd
	
	L Ltd

	Open market    250000 × 9/25
	90,000
	Sales in Open Market 10000 × 20
	2,00,000

	Open market    500000 × 9/25
	1,80,000
	
	---

	Total
	2,70,000
	Total
	2,00,000

	Transfer Price
	----
	Transfer Price
	(90,000)

	Variable cost        750 × 200
	(1,50,000)
	Variable Cost                10000 × 3
	(30,000)

	Fixed cost
	(60,000)
	Fixed Cost
	(40,000)

	Total Cost
	(2,10,000)
	Total Cost
	(1,60,000)

	Profit
	60,000
	Profit 
	   40,000 

	Total Profit for the Company
	60,000 + 40,000 =  Rs.1,00,000



The second part of the problem is to increase the sales of L Ltd. by 8,000 drums, by reducing the selling price from Rs. 20 to Rs. 16, which means M Ltd. has to transfer 2,00,000 litres to L Ltd. 

Monthly Profit Statement of M Ltd. and L Ltd. as per Market Research:
	Revenue
	M Ltd
	
	L Ltd

	Transfer       	450000 × 9/25
	1,62,000
	Sales in Open Market  18000 × 16
	2,88,000

	Open market 	500000 × 9/25
	1,80,000
	
	----

	Total
	3,42,000
	Total
	2,88,000

	Transfer Price
	-------
	Transfer Price
	(1,62,000)

	Variable cost       950 × 200
	(1,90,000)
	Variable Cost                        18000 × 3
	(54,000)

	Fixed cost
	(60,000)
	Fixed Cost
	(40,000)

	Total Cost
	(2,50,000)
	Total Cost
	(2,56,000)

	Profit
	92,000
	Profit 
	32,000

	Total Profit 
	Rs. 92,000 + Rs. 32,000 = Rs. 1,24,000



Summary:
	Particulars
	Transferor
	Transferee
	Total

	Present
	60,000
	40,000
	1,00,000

	Proposed
	92,000
	32,000
	1,24,000

	Suggested
	69,600
	54,400
	1,24,000



Suggested approach for fixing the transfer price: From the viewpoint of transferor division and the company as a whole, the proposed situation will be preferred (Maximum profit of 1,24,000). However this will not be of interest to transferee division as the profit will be reduced from 40,000 to 32,000. 
It is clearly mentioned in the problem M Ltd cannot sell anything above 500 kilo litres because of no external market. 
The overall increase in the profit of Rs.24, 000 was possible because of L Ltd sacrifice which reduced the selling price from Rs.20 to Rs.16.  Charging market price as a basis when there is no market for the extra output is not proper. Therefore, we have to revise the transfer price(negotiated pricing).
Following suggestion can be considered: L Ltd in addition to present profit of Rs.40, 000 should get substantial share (say 60%, Negotiable) in incremental profits. The revised position will be (40,000 + 60% 24,000).the transfer price should be as under:
(1,39,600/4,50,000) X 25 = 7.75 per 25 Litres instead of Rs.9. 
	Sales in Open Market  18000 × 16
	2,88,000

	Transfer Price (bal. Figure)
	1,39,600

	Variable Cost                        18000 × 3
	(54,000)

	Fixed Cost
	(40,000)

	Profit 
	54,400



ACTIVITY BASED COSTING

PROBLEM 2
ABC Ltd. produces three components X, Y and Z.  The profit and Loss budget, for the year ending 31.03.10 are as follows:                                                                                                  
	Particular
	X
	Y
	Z
	TOTAL (Rs. In lacs)

	Sales
	21.0
	15.0
	5.0
	41.0

	Materials
	7.5
	4.0
	1.0
	12.5

	Labour
	3.0
	3.0
	0.5
	6.5


Overheads are absorbed on the basis of labour hours.
The following is the further data regarding cost volume and the cost drivers
	Overheads
	Rs.

	Set-up costs
	50,000

	Machine repairs & Maintenance
	7,70,000

	Material handling and receiving costs
	5,00,000

	Packing
	3,00,000

	Production order cost
	3,80,000

	
	20,00,000



	Particulars
	Product

	
	X
	Y
	Z

	Selling price per unit
	Rs.700
	Rs.750
	Rs. 500

	Labour Cost per hour
	100
	75
	50

	Labour hours per unit
	1
	2
	1

	Machine hours per unit
	1
	1
	2

	Number of set-ups
	15
	10
	25

	Number of receipts
	10
	15
	225

	Number of deliveries
	10
	8
	22

	Number of production orders
	10
	9
	19


                                                             
All costs are avoidable. From the above information you are required to: compute the product costs using a traditional volume related costing system based on the assumptions that: All overheads are recovered on the basis of direct labour hrs. (i.e. the Co’s product costing system). Prepare statement of profit under both the methods and give your comments. 
SOLUTION:
STATEMENT OF PROFIT UNDER ABSORPTION COSTING METHOD: 
Under this method, all the overheads are treated as common overheads and charged to products on a predetermined basis (Using Labour hours as per the information given in the problem). The overhead recovery rate is arrived at and then charged to the products as under, Total Budgeted hours =        Rs.20, 00,000 / 8,000 = Rs.250 per hour
	Total Labour Hours.

	X
	= 3,000 hours x 250 
	= 7.5 lakhs 

	Y
	= 4,000 hours x 250 
	= 10 lakhs 

	Z
	= 1,000 hours x 250 
	= 2.5 lakhs 

	Total
	= 8,000 Hours 
	= 20 lakhs



STATEMENT OF PROFIT BASED ON ABSORPTION COSTING METHOD (Rs. in lakhs)
	Particular
	X
	Y
	Z
	TOTAL

	Sales
	21.0
	15.0
	5.0
	41.0

	Materials
	7.5
	4.0
	1.0
	12.5

	Labour
	3.0
	3.0
	0.5
	6.5

	Overheads
	7.5
	10.0
	2.5
	20.0

	Total
	18.0
	17.0
	4.0
	39.0

	Profit
	3.0
	(2.0)
	1.0
	2.0



STATEMENT OF PROFIT BASED ON ACTIVITY BASED COSTING APPROACH    (Rs. in lakhs)
	Particulars
	X
	Y
	    Z
	Total

	Sales (a)
	21.00
	15.00
	    5.00
	41.00

	Less: Materials
	7.50
	4.00
	    1.00
	12.50

	Labour
	3.00
	3.00
	    0.50
	6.50

	Overheads: -
	5.40
	4.30
	10.50
	20.00

	Total cost (b)
	15.90
	11.10
	12.00
	39.00

	Profit (a - b)
	5.10
	3.90
	(7)
	2.00



          Working Notes for Overhead Allocation
	Activity
	Cost Drivers
	Basis
	Cost pools
	X
	Y
	Z

	Set up cost 
	 Set ups
	15:10:25
	0.50
	0.15
	0.10
	0.25

	Machine repairs*
	Machine Hours 
	3:2:2
	7.70
	3.30
	2.20
	2.20

	Material handling
	Requisitions raised
	10:15:225
	5.00
	0.20
	0.50
	4.50

	Packing 
	Deliveries
	10:8:22
	3.00
	0.75
	0.60
	1.65

	Production order costs 
	Orders
	10:9:19
	3.80
	1.00
	0.90
	1.90

	Total
	
	
	20.00
	5.40
	4.30
	10.50


Note:  Machine repairs must be allocated in the ratio of total machine hours (3000:2000:2000)
OBSERVATIONS:  It is the Product Z which is incurring loss hence, we should discontinue the same. By doing this the overall profit will increase to 9 Lakhs. Had we relied upon Absorption costing method, the company would have ended up making a total loss of Rs. 1.9 Lakhs.




TOTAL QUALITY MANAGEMENT

PROBLEM 3                                                                                                                                                                                                                                             
K Ltd. Company at the beginning of the year initiated a quality improvement program. Considerable effort was expended to reduce the number of defective units produced. By the end of the year, reports from the production manager revealed that scrap and rework had both decreased. The president of the company was pleased to hear of the success but wanted some assessment of the financial impact of the improvements. To make this assessment, the following financial data were collected for the current and preceding year:       					(Fig. In 000’s)
	
	Preceding year(2009)
	Current Year (2010)

	Sales
	10000
	10000

	Scrap
	400
	300

	Rework
	600
	400

	Product inspection
	100
	125

	Product Warranty
	800
	600

	Quality training
	40
	80

	Material  inspection
	60
	40



REQUIRED: Classify the costs as prevention, appraisal, internal failure, or external failure. Compute quality cost as a percentage of sales for each of the two years, and increase in profit as result of quality improvements? Assuming that quality costs can be reduced to 2.5 percent of sales, how much additional profit is available through quality improvements (assume that sales revenues will remain the same)?
SOLUTION:                                                  
In this type of problems students should be in a position to identify and segregate the costs in to four groups all of them are put together are known as cost of quality.
a. Preventive costs
b. Appraisal costs
c. Internal failure costs
d. External failure costs
Internal failure refers to the cost incurred in rectifying defective products or scrapping spoiled goods before dealing with customers. External failure refers when defective / spoiled goods were sold to customers without being detected internally they include warranty maintenance of complaints / customer service debts, cancellation of orders increased allowance for salesmen to sell defective products.
Preventive costs refer to cost incurred in training members and also bringing awareness in the importance of quality management. Appraisal cost refer to inspection and quality checking of raw material purchase, production, process etc. includes salaries of supervisory inspection staff and also the cost of maintaining equipment installed for quality checking.
Analysis/ focus of this problem:
1. A students will observe that a small increase in the preventive and appraisal cost will go a long way in significant by bringing down the failure cost.
2. Quality programme is an ongoing continuous one and will have benefits accruing over a long period of time.
	Particular
	Rs.( In ‘000)
	%
	Rs.( In ‘000)
	%

	Sales 
	10000
	
	10000
	

	Prevention costs
	
	
	
	

	Quality Training
	40
	0.40
	80
	0.80

	Appraisal costs 
	
	
	
	

	Material Inspection
	60
	1.6
	40
	1.65

	Product Inspection
	100
	
	125
	

	Internal Failure
	
	
	
	

	Rework 
	600
	10
	400
	7.00

	Scrap 
	400
	
	300
	

	External Failure
	
	
	
	

	Product Warranty
	800
	8
	600
	6.00

	
	
	20.00
	
	15.45



   Observations:
1. The total quality costs which were 20% last year were reduced to 15.45% during the current year over all reduction is 4.55%.
2. This was possible because of a slight increase in the prevention & appraisal cost from 2% last year to 2.45%.
3. The internal & external failure cost which was 18% last year were reduced to 13%.
4.  Since the quality training only introduced during correct year benefits will accrue over a long period thus enhance the profit of the company.
 



















LEARNING CURVE

Case study
The recognition of the learning curve phenomenon stems from the experience of aircraft manufacturers, such as Boeing, during the Second World War. They observed that the time taken to assemble an individual aircraft declined as the number of aircraft assembled increased: as workers gained experience of the process, their proficiency, and hence speed of working, increased. The learning gained on the assembly of one plane was translated into the faster assembly of the next. The actual time taken by the assembly workers was monitored, and it was discovered that the rate at which the learning took place was not random, but rather was predictable. It was found that the cumulative average time per unit decreased by a fixed percentage each time the cumulative production doubled. In the aircraft industry, the percentage by which the cumulative average time per unit declined was typically 80 per cent. For other industries, other rates may be appropriate. Further, the unit of measurement may more sensibly be taken as a batch of product, rather than as an individual unit. This does not, of course, affect the underlying principle.
Let us take as an example a learning rate of 80 per cent: 
	No.of Units
	Average time per Unit
	Total Time in hours
	Incremental Units
	Incremental time
	Time per unit

	1
	10
	10
	
	
	

	2
	8(10 x 80%)
	16
	1
	6 hours
	6 hours

	4
	6.4(8 x 80%)
	25.6
	2
	9.6
	4.8 (6 x80%)

	8
	5.12(6.4x 80%)
	40.96
	4
	15.36
	3.8(4.8 x 80%)



· APPLICATION OF LEARNING CURVE: The learning curve is an important technique of cost projection. It is widely used in modern industry for the following purposes.
· COST ESTIMATION: The learning curve is a technique of cost projection. It is widely used for recasting the rate at which the costs are likely to fall as new plants are commissioned. Bid prices determination: Learning curve is useful in establishing bid prices for contracts. 
· PRICE FIXATION: The use of cost data adjusted for learning effects helps in development of advantageous pricing policy. Helps in setting standards: the learning curve is very useful in setting standards in learning phase. 
· WORK SCHEDULING: Learning curve enables firm to predict their required inputs more effectively and to produce more accurate delivery schedules. Make or buy decisions. Manpower planning.

· STRATEGIC IMPLICATIONS OF LEARNING CURVE: The learning curve is particularly important in productivity improvement results during the rapid development and mature phases of the product life cycle. Its uses in strategic planning are discussed below.   
1. A firm, which has the largest market share, will produce the largest number of units and will have the lowest cost, even if all the firms are on the same percentage learning curve.
2. If through process technology advantages, a firm can establish itself on a lower percent learning curve than a competitor, it will have the lower unit cost, even if both firms have the same cumulative output.
3. A firm with greater experience can use an aggressive price policy as a competitive weapon.	
4. A firm can use aggressive process technology policy by allocating resources towards mechanization in earlier stages and automation in the later stages of growth to maintain its position.

PROBLEM 4
SV Ltd., which has a fairly full order book is approached by a customer with the offer of a contract for a model that is a variant, in terms of dimensions and materials used, of one of its existing products.   Though the customer expects to pay a normal price for the model, he wants SV ltd., to take account of an 80% learning curve on its price calculation this level has been shown to be reasonable in SV Ltd’s industry for relevant work.  The prospective contract is for total 368 units made up of an initial order of 160 units, two subsequent orders of 80 units each and subsequent order of 48 units. SV Ltd., estimates the following costs for the initial order: -
	Direct materials
	

	P – 8  Mtrs
	at Rs. 3.50 per unit

	Q – 12 Kg.
	at Rs. 1.00 per Kg

	Direct wages: Department 1 - 4 Hour
	at Rs. 1.25 per hour

	                                          2 – 50 hour
	at Rs. 1.50 per hour

	                                          3 – 15 hour
	at Rs. 1.00 per hour

	Variable overhead: 
	20% of direct wages

	Fixed overhead: 
	Rate per hour

	Department	1
	Rs. 2.00

	                          2
	Rs.  1.00

	                          3
	Rs.  0.80



The nature of the work in the three production departments is as follows: Department 1 uses highly automatic machines. Although the operators on these machines need to be fairly skilled, their efficiency only affects the quality of the work but can have little impact on the quantity of his department’s output, which is largely machine-controlled.
Department 2 and Department 3 are assembly departments. In both departments 2 & 3 the skill of operators is a major determinant of the volume of output. The terms of the contract price allow for: Direct materials cost plus 2½% profit margin Conversion cost plus 12½% profit margin. You are required to calculate the price per unit for the initial order of 160 units; The second, third and fourth orders.
NOTE: An 80% learning curve on ordinary graph paper would show the following relationship between the X axis and Y axis (cumulative average price of elements subjects to the learning curve):

	X
	1.0
	1.1
	1.2
	1.3
	1.4
	1.5
	1.6
	1.7
	1.8
	1.9
	2.0
	2.1
	2.2
	2.3
	2.4
	2.5
	2.6
	2.7

	Y
	100.0
	96.0
	93.3
	91.7
	89.5
	87.6
	86.1
	84.4
	83.0
	81.5
	80.0
	78.9
	77.8
	76.8
	76.0
	74.9
	74.0
	73.2




SOLUTION:
ESTIMATION OF SELLING PRICE FOR THE FIRST ORDER OF 160 UNITS:
Note: learning curve effect applies only to departments 2 & 3
STEP: 1.
	Material    P     8 × 3.50
	28
	

	Q     12 × 1 
	12
	40

	Department 1
	
	

	Labour     = 4 hrs × 1.25
	5
	

	Variable Overheads   = 20% of wages
	1
	

	Fixed Overheads   = 4 × 2
	8
	14



	Department 2  & Department 3
	
	

	Labour D2   50 × 1.50
	75
	

	              D3   15 × 1
	15
	

	
	90
	

	Variable Overheads @ 20%
	18
	

	Fixed Overheads   = 50 × 1       = 50 
	
	

	              15 ×0.80 = 12
	62
	170

	Cost   
	
	224

	Add: Profit   2 ½ %  of 40 
	1
	

	                      12.5% of 184 
	23
	24

	Selling price
	
	248



STEP: 2. 
Acceptance of second order of 80 units (equivalent to half order) cumulative output will be 240 units or equivalent to one and half orders. LC graph shows the cumulative efficiency will be 87.6%.
Second Order = 160 + 80 = 240 units= 240 /160 = 1.50 Orders
	For 80 units
	

	Department 2 & Department 3  = 170 × 1.50 × 0.876
	223.38 (for 240 units)

	Less:  (for 160 units) 
	170.00

	
	53.38

	Department 1      = For 80 units
	7.00

	Material   for 80 units
	20.00

	Cost
	80.38

	Add: Profit   2.5% of 20  = 0.50
	

	12.5% of 60.38               = 7.5475
	8.047

	Selling Price 
	88.427


STEP: 3.
Acceptance of third order of 80 units (equivalent to half order) cumulative output will be 320 units or equivalent to two orders. LC graph shows the cumulative efficiency will be 80%. As we know that when the output doubles the learning curve will repeat.
Third Order for 160 + 80 + 80 units = 320 units = 320 / 160 = 2 order
	Department 2 & Department 3  = 170 ×2 ×0.80
	272.00 (for 320 units)

	Less:  (for 240) 170+ 53.38 
	223.38

	
	48.62

	Department 1      = For 80 units
	7.00

	Material   for 80 units
	20.00

	Cost
	75.62

	Add: Profit   2.5% of 20  = 0.50
	

	12.5% of 55.62               = 6.95
	7.45

	Selling Price 
	83.07



STEP: 4.
Acceptance of fourth order of 48 units (equivalent to 30% of order) cumulative output will be 368 units or equivalent to 2.3 orders. LC graph shows the cumulative efficiency will be 76.8%. As we know that when the output doubles the learning curve will repeat.
	Department 2 & Department 3  = 170 ×2.3 X 0.768
	300.288 (for 368 units)

	Less:  (for 240) 170+ 53.38 
	272.000

	
	28.288

	Department 1      = For 80 units
	4.200

	Material   for 80 units
	12.000

	Cost
	44.488

	Add: Profit   2.5% of 20  = 0.300
	

	12.5% of  32.488              = 4.060
	0.300

	Selling Price 
	48.848



OVER ALL POSITION: 
The First job of 160 units is priced at       = 248/160    =1.550. 
The second job of 80 units is priced at    = 88.43/80   = 1.105.
 The third job of 80 units is priced at       = 83.07/80   = 1.038 and
The fourth order of 48 units is priced at = 48.848/48 = 1.0176.












CVP ANALYSIS – DECISION MAKING

PROBLEM 5:
A firm has four moulding machines, each capable of producing 100 bottles per hour. The firm estimates that the variable cost of producing a plastic bottle is 20 paise. The bottles are sold for 50 paise each.   Management has been approached by a local toy company that would like the firm to produce moulded plastic toys for them. The variable cost to manufacture the toy will be Rs. 2.40. The toy company is willing to pay Rs. 3 per unit for the toy. In addition, the firm would have to incur a cost of Rs. 20,000 to construct the needed mould exclusively for this order. Because the toy uses more plastic and is more of intricate shape than a bottle, moulding machine can produce only 40 units per hour.  The customer wants 1, 00,000 units. Assume that the firm has the total capacity of 10,000 machine hours available during the period in which the toy company wants the delivery of the toys. The firm’s fixed costs excluding the costs construct the toy mould, during the same period will be Rs. 2, 00,000.  

REQUIRED:
a) If the management predicts that the demand for its bottles will be higher than its ability to produce the bottles, should the order be accepted? Why? 
b) If the management predicts that the demand for its bottles will require the use of 7,500 machine hours or less during the period, should the special order be accepted? Give reason.  
c) The management has located a firm that has considerable excess capacity and more efficient moulding machines and is willing to sub-contract the toy job, or any portion of it, for Rs. 2.80 per unit. It will construct its own toy mould. Determine the firm’s minimum expected excess machine hour capacity needed to justify producing any portion of the order itself rather than the sub-contracting it entirely.
d) The management predicted that it would have 1,600 hours of excess machine hour capacity available during the period. Consequently, it accepted the toy order and sub-contracted 36,000 units to the other plastic company. In fact the demand for bottles turned out to be 9, 00,000 units for the period. The firm was able to produce only 8,40,000 units because it has to produce the toys. What was the cost of prediction error? That is failure to predict the demand correctly?

SOLUTION:
Issue in the problem: We have all the concepts where all the applications of marginal costing technique in this problem namely, product mix decision, Pricing in surplus capacity, make or buy decisions and overall decision making taking in to consideration the above issues.
If the issue is about product mix decision then apply contribution per key factor.  If it is concerned with surplus capacity overall profit maximization is the basis. On the other hand for Make or Buy decisions – Calculate the indifference/cost breakeven point.   
a) If the demand for bottles is going to be unlimited we should consider producing bottles because of higher contribution per hour compared to toys. 
Calculation of Contribution per hour
	Particular
	Bottles
	Toys

	Selling price
	0.50
	3.00

	Variable cost
	0.20
	2.40

	Contribution /unit
	0.30
	0.60

	Units/hour
	100
	  40

	Contribution /hour
	  30
	   24


The general fixed cost of Rs.2,00,000 should not be considered for decision-making as it will be incurred anyway, but the specific fixed cost of Rs. 20,000 being the cost of the mould should be considered if the choice had been toys.
b) In a surplus capacity –the basis for decision-making will be maximisation of overall profit. Since accepting the toy offer will increase the overall profit from Rs. 25000 to 65000 we should consider the offer as shown below. 
	Particular
	Bottles
	Toys
	Total

	Hours
	7500
	2500
	

	Units
	750000
	100000
	

	Contribution/hour
	       30
	         24
	

	Contribution
	225000
	60000
	

	(-)Fixed Cost
	200000
	20000
	

	Profit
	25000
	40000
	65000


The demand will be the basis for manufacturing toys. So we should first calculate the indifference point Let x be the demand in units at which total cost of subcontracting is equal to Total cost of Manufacturing and above this level only manufacturing of toys should be considered.
	2.80x
	= 2.40x + 20000 

	040x
	=  20000 

	X
	=  50000 units 

	No. of hours
	=  50000/40   = 1250 hours 


Conclusion: Manufacture the toys only if the demand exceeds 50,000 units or 1250 hours.
Statement of profit –based on 9000 hours for bottles
	
	Bottles 
	Toys 
	
	Total

	
	Make
	Make
	Buy
	

	Hours
	8400
	1600
	
	

	Units
	840000
	64000
	36000
	

	Contribution per unit
	0.30
	0.60
	0.20
	

	Contribution (Rs.)
	252000
	38400
	7200
	

	Fixed Cost
	200000
	20000
	----
	

	Profit
	52000
	18400
	7200
	77600



Statement of profit –based on 9000 hours for bottles
	Particular
	Bottles
	Toys
	Total

	Units
	900000
	100000
	

	Contribution/Unit
	    0. 30
	     0.20
	

	Total contribution
	270000
	20000
	290000

	(-) Fixed Cost
	200000
	---
	(200000)

	Profit
	70000
	20000
	90000



When demand for bottles is 8400 hours we can produce toys for 1600 hours (64000 units) balance 36000 units can be purchased from outside.  This will give a profit of Rs.77600.  Had the demand predicted is 9, 00,000 units, then we will be having only 1,000 surplus hours. We know that manufacturing should be considered only if the demand exceeds 1,250 Hrs. Hence, we should ignore the 1000 surplus hours and purchase the entire toy offer from outside this would give us a total profit of Rs.90, 000 as against Rs.77, 600 at present.  So the prediction error will be the difference namely Rs.12,400.
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