DRAFT COST ACCOUNTING STANDARD ON COSTING OF JOINT PRODUCTS & BY-PRODUCTS


The following is the COST ACCOUNTING STANDARD 7 (CAS 7) issued by the Council of the Institute of Cost and Works Accountants of India on “COSTING OF JOINT PRODUCTS AND BY-PRODUCTS ”.  The standard deals with the principles and methods of apportionment of joint costs to joint products and by-products.  In this standard, the standard portions have been set in bold italic type.  These should be read in the context of the background material, which has been set in normal type.

1.  Introduction

The multi-product/ multi-process and multi service industries always face an uncertainty on the issues of identifying and allocating/apportioning common costs to several products or output services.  The final product/service cost will reflect the full cost only if these common costs are allocated or apportioned in some way to the individual final products.  The problem of allocation or apportionment of common or joint costs becomes significant in the case of process industries, where the process flow is common upto a stage and then segregates into two or more process lines to produce more than one product from a common initial process.  The essence of joint product / by-product costing lies in the allocation/apportionment of joint processing costs to the individual products in as equitable a manner as possible.  The ascertainment of joint costs is very much essential for valuation of work-in-progress inventory, external financial reporting and for the purposes of valuation under various statutory and tax legislations. Since there are diverse practices prevailing in the industry, It is necessary to follow standard cost practices for the apportionment of joint costs to individual products in the cost statements. 

2.   Objective
2.1 To bring uniformity in the principles to be followed in the recognition of products as joint product, by-product or co-product and to prescribe generally accepted methods for apportionment of joint costs to individual products.

2.2 Determination of  accurate and reliable cost of production for each product on a consistent and uniform basis. 

2.3 To provide  transparency and disclosure in the ascertainment of the cost of joint and by-products.

3.   Scope

3.1 The cost statements prepared on the basis of this standard will be used for apportionment of joint costs to joint products and by products.

3.2 The Standard shall be applied in Cost and Management Accounting practices relating to Joint products and By products in :

(a) Determination of Cost of products, services or activities.

(b) Inventory valuation and Cost of Goods Sold computations.

(c) Cost reimbursements under Cost Plus contracts.

(d) Insurance settlement computations so far as it relates to valuation of Joint products and by products.

(e) Transfer Pricing to the extent of allocation of joint costs

(f) Cost statements for any other purpose.

3.3 This standard has to be read in conjunction with the  Cost Accounting Standards issued by the Council of the Institute of Cost and Works Accountants of India.

4.   Definitions 
4.1
Joint Product:
Multiple products arising out of a common process simultaneously which have substantial market value.

4.2 Split off point: The stage in the manufacturing process where joint products are separated and can be identified as separate items.

4.3  By-product: Products that arise from a common process which have insignificant market value at the separation point are defined as by-products.


A product which is recovered incidentally from the material used in the manufacture of recognised main products, such a product having either a net realisable value or a usable value which is relatively low in comparison with the saleable value of the main products. 
 By-products may be further processed to increase their realisable value.

The productions of the by-products are incidental to the production of main product.  A by-product may get promoted to the status of joint product if the market perception changes or a joint product could be relegated to the position of a by-product in future.  The classification could vary over a periodtime. Any such variation should be disclosed in the relative cost statement / financial reports as a footnote on the policy changes and its impact on the cost per unit of the main products/profit and loss should be disclosed.

4.4
Scrap:
Discarded material which has some recovery value and which is usually either disposed of without further treatment (other than reclamation and handling), or reintroduced into the production process in place of raw material.
4.5
Waste:
Discarded substances having no significant value (as distinct from scrap).

       Material which emerges at any stage of a process / at continuous processes which has to be disposed off without realisation of any value or with quite an insignificant value are treated as Waste.  Such waste may also require further processing before being discarded for compliance with environment safety requirements.  Waste could be in a solid or liquid or gas form and may not require any physical measurement / valuation.

4.5
Joint Costs:
Joint Costs are the common cost of facilities or services employed in the output of two or more simultaneously produced or otherwise closely related operations, commodities or services. (Ref. CAS1).
4.6  Co-products:  The term co-products is occasionally used synonymously with the term join-products.  However, co-products and join products are two different terms.  In case of Co-products, the production of one or more Co-products can be produced without the production of other Co-products.   

Change in production of the co-products will not necessarily lead to a change in the production of other product.

5. The Nature of Joint Product Outputs:

5.1       Fixed and Variable Proportions:

Although joint products have a definite quantitative relationship to each other, this relationship may take different forms. The nature of the joint product outputs can either be in fixed or variable proportions. The relationship between the products is fixed if an increase in the output of one product of a group results in a proportionate increase in output of the other products In contrast, if the increase in output of one product results in either a decrease or has no effect on the output of one or more of the remaining products then the relationship between the outputs is one of variable proportions. This variation in output proportions may only be controlled within certain limits and only arises in certain processes.

5.2       Intermediate and Final Products:

Joint products arise from a common process or series of processes, the latter giving rise to intermediate products. Intermediate products can be defined as those products to be further treated and processed to produce main products, where the main products encompass finished products selling at a relatively high market value. Therefore, joint products in a multi-process operation may take the form of intermediate products at certain stages of production and finished products at the final stage of production.

5.3       Joint and Separable Costs:

The fundamental feature of joint products is that they incur joint costs up to a certain stage of production, known as the split-off point, when they become recognisable as separate products. The costs incurred in the joint process cannot be separately traced to the individual product outputs.

Subsequent to the split-off point any costs incurred e.g. the additional processing costs, can be identified with specific Products and may be termed separable or attributable costs. For a cost to be separable, it must be possible to trace it with reasonable certainty to a single product.

6. Principles to be followed in ‘Joint Product / By-product costing’:

There are two basic approaches to costing of joint product and by-products, which are given below:

6.1.      Joint Product approach: Under this approach, more than one product is treated as joint product and the joint processing costs are allocated between the products on an appropriate basis.
6.2. Main Product / By-product approach:  Under this approach, only one product will be given the status of a main product and all other products arising from the process will be treated as by-products. 


In this method, the joint costs are not allocated between the products. Instead, the net revenue (sales value less further processing expenses, selling expenses, etc. if any) generated from the products is credited to the joint costs and the remaining joint cost is totally absorbed by the main product.

6.3        Recognition of a product as joint product or by-product

Products that are incidental to the production of the main products, and products having insignificant in value compared to the main products are treated as by-products. 

However, the status of a product changes from by-product to main product or vice versa due to a number of factors like changes in market price, competition, demand or technology may suggest a re-classification. The classification between the main product and by-product has to be reviewed continuously. 

6.4         Identification of Joint and By-Products:

Recognition of joint products and by-products is purely by relative commercial values. Further, such relative values are not permanent as their relative importance of joint and by-products is evanescent in nature.

7.   Methods of Apportionment of Joint Costs


The generally accepted cost apportionment methods are as follows:

7.1     Market Value Bases: 
Under this method, the total cost of manufacture is to be apportioned among the joint products on the basis of their relative sales value. 

The implication of this method is that joint products should absorb joint costs according to their ability to pay as reflected by the market values of the individual products.

Four differing application of the sales value method are as follows-

(i) Market value after further processing i.e. the final sales value.

(ii) Net Realisable value i.e. the final sales value less the further processing costs.

(iii) Gross Margin Percentage.

(iv) Market value at the point of separation.

           (i). Market value after further processing i.e. the final sales value:

       When there is a wide parity in selling prices of final products, this base is to be adopted. 

While choosing a selling price, it is important to choose a representative period considering the normal cycle of fluctuations. Such a representative figure may be the daily average of the past month or quarterly average as may be appropriate. In case the products are sold to different markets, the adjusted market value, eliminating freight and brokerage or commission elements or any other cost is to be taken. (REFER EXHIBIT 1)

(ii). Net Realisable value i.e. the final sales value less the further processing     costs:

        When in case products require further processing after split-off point, value additions during further processing are to be assessed and deducted from the sales value to arrive at the basis for apportionment of joint cost among the products. ( REFER EXHIBIT 2)

    (iii). Gross Margin Percentage:

When the products have same profitability on sales, Joint costs shall be allocated on the basis of Gross Margin Percentage.   (REFER EXHIBIT 3)

     (iv). Market value at the point of separation:
Joint costs apportionment on the basis of sales value of the products shall be followed when no other rational basis for apportionment of join cost is available and joint products are sold without further processing at split off point.

7.2.   Physical Unit Bases: 

Where individual products are from a common input, and none of the products can be categorised as by-product, the benefits received by individual products from the common input is to be measured by physical units e.g. weight, length, volume, etc. The joint costs are to be allocated to individual products on the basis of this measurement.  

(REFER EXHIBIT 4).
      7.3. Apportionment of Joint Cost on Physical volume and some Physical Co-efficient:

       When a physical co-efficient of the products is a significant index for value of the joint products, the same is to be taken as the weight with the volume of production for using the basis of apportionment of joint cost.

 Example, calorific value for joint products in case of petroleum industry, food ingredients in food processing industry etc. may be the basis of apportionment.

        If the physical co-efficient is subject to change due to change of raw material and other process parameters, the physical co-efficient should be measured for the output produced during a period of process where the changing conditions were controlled within a limit so that basis of apportionment itself does not represent wrong basis.

       For an industry, particularly Chemical Industry, where inputs used follow strict norm and process conditions are streamlined according to the requirement of standard processing environment, the standard indices of co-efficient arrived at un-biased sampling technique may be used. (REFER EXHIBIT 5) 

         7.4.  Techno Commercial Factor Evaluation Base: 

When, more than one factor may play a role in the incurrence of joint costs, the adoption of any one factor alone may result in a distorted cost allocation. In such case, the weighted average of the key evaluators can be taken as a base. It has been pointed out that the basis of apportionment cannot be wholly market based or even on a purely physical base but should be a combination of both by evaluating the multiple forces that impact on production and sale and assigning due weights to each of the several factors. This is no doubt a complex exercise calling for a proper judgment by management.    

For example, in the caustic soda industry, the primary process, where the three products occur: Caustic, Chlorine and Hydrogen, a stochiometric ratio of the three products is used for separating the costs. (REFER EXHIBIT 6)

 7.5. Cost drivers as a base: 

The development and implementation of Activity Based Costing in many enterprises have made available cost drivers, as an integral part of the Cost Management System.  Therefore, the cost drivers can be used as a logical basis for cost allocation.  (REFER EXHIBIT 7)

7.6. Linear Programming basis

Sometimes optimum joint product mix may be determined by Linear Programming from where joint product costs may be derived. (Refer Exhibit 10)

8.  Treatment of cost of by-products:

8.1 The by-products are normally additional output in the production of main products. The standardization of treatment of by-product costs is important from the point of cost accounting.

8.2   The uniform system of treatment of cost accounting for by-product shall be followed.  Sales value of by-products less further processing cost administrative expenses and selling and distribution expenses shall be credited to the total cost of main product. (REFER EXHIGBIT 8)

8.3   When a by-product is used internally (as bagasse used as fuel) a value may be assigned to it being the value of fuel oil replaced, based on the calorific value.

8.4   When the realization from the by-product is not significant, the amount realized may be treated as other income and directly credited to P & L Account.

9.
Joint Cost Allocations in Decentralized Environment

The allocation of joint costs may reflect alternative needs for ‘cost information’.  The cost allocation should serve to approximate the long-run cost of resources so that in a large, decentralized firm, where many alternative uses for a joint product exist, the decision-making process can be decomposed and simplified.  The Exhibit 9 will illustrate an economic purpose for joint-cost allocations. (REFER EXHIBIT 9)

To develop periodically a join-cost allocation based on current net realisable values and to use this cost allocation as an estimate of the long-run marginal cost of the joint-product.

Suppose an alternative use of one of the products is proposed that can bear this joint-cost allocation, may trigger consideration of alternative use of the product.  

The cost allocation  shall be designed to approximate long-run cost to facilitate co-ordination in a highly decentralised situation where many uses of the joint products exist.

10.
Accounting for Joint Product / By-product

10.1 Cost of production of joint and by-products will include various cost components.  They are already defined in Cost Accounting Standard 1 (Classification of Cost – CAS1).  Thus, this standard has to be read in conjunction with CAS1.

11.   Presentation and Disclosures:

11.1 The method of apportionment of joint cost to individual products should be properly disclosed.  If there is any change in the treatment of product as joint or by-product, such change should be disclosed and their effect on the cost of the recognised main product.

11.2 Any change in the method of apportionment of joint cost should be disclosed with the reasons for such change.

11.3 Where, the enterprise follows policies and methods that are different from that prescribed under this cost accounting standard, policies, methods, rationale and circumstances for adopting such methods should be disclosed.

11.4 If there is any statutory requirement for a particular industry on the method of apportionment of joint cost, proper disclosure about the method prescribed should be annexed to the cost statements.

11.5 In the existence of any statutory regulation regarding treatment of waste from a particular industry a proper disclosure to the effect should be annexed with the cost statements.

Exhibit 1:
 (i).  Apportionment of Joint cost on the basis of sales value: 

       Joint production cost of the Products               Rs
           Product1      Product2         Product 3

Raw Materials                                              1,20,000

Process Chemical

                    10,000

Employees cost

                                 50,000         

Production Overhead                                      45,000

                                                                    -------------

                                                                     2,25,000

Apportioned on the basis of use of services








- Administration Overhead*
                    25,000         
10,000          10,000           5,000               

- Selling & Distribution Overheads*                30,000          
15,000           5,000         10,000         

         
                


   -------------

Total cost



    2,80,000

	
	Total 
	Product 1
	Product 2
	Product 3

	i) Unit produced 
	1150
	400
	400
	350

	ii) Sales Price per unit ( Rs)
	
	250
	300
	200

	iii) Sales Value ( Rs) 
	2,90,000
	1,00,000
	1,20,000
	70,000

	iii)Joint  production cost  apportioned  on the basis sales value  (Rs)    
	2,25,000
	77,586
	93,104
	54,310

	iv)  Administration overhead (Rs)
	25,000
	10,000
	10,000
	5,000

	v)  Selling & Dist. Overheads ( Rs) 
	30,000
	15,000
	5,000
	10,000

	vi) Total Cost
	2,80,000
	1,02,586
	108,104
	69,310

	iv) Cost per Unit
	
	256.47
	270.26
	198.03


* For Distribution of Administration, selling and distribution overheads, appropriate bases of allocation have been assumed.

Exhibit – 2

Apportionment of joint costs on the basis of net realisable value

	
	Total
	Prod.1
	Prod.2
	Prod.3

	I.   Units produced
	1150
	400
	400
	350

	II.  Sale Price per unit (Rs.)
	
	300
	350
	200

	III. Sale Value 
	3,30,000
	1,20,000
	1,40,000
	70,000

	IV. Further Processing Cost
	22,000
	10,000
	12,000
	--

	V. Net Realisable Value
	3,08,000
	1,10,000
	1,28,000
	70,000

	VI. Joint Cost Apportioned on the Basis of V (35.71%, 41.56%, 22.73%)
	2,25,000
	80,357
	93,507
	51,136

	VII. Administration Overhead
	25,000
	10,000
	10,000
	5,000

	VIII. Selling & Distribution Overhead
	30,000
	15,000
	5,000
	10,000

	IX. Total Cost
	2,80,000
	1,05,357
	1,08,506
	66,136

	X. Joint Cost Per Unit
	
	200.89
	233.77
	146.10

	XI. Further Processing Cost Per Unit
	
	25.00
	30.00
	

	XII. Cost Per Unit Of Finished Goods
	
	225.89
	263.77
	146.10


Note: As a variation of the method given in 6.5.1, the market value after further processing i.e., the final sales value may be used as the basis for apportionment of joint costs.

Exhibit 3

(iii). Apportionment of Joint Cost on the Basis of Gross Margin Percentage.

	
	Total 
	Product 1
	Product 2
	Product 3

	Unit produced 
	1150
	400
	400
	350

	Sales Price per unit ( Rs)
	
	300
	350
	200

	Sales Value ( Rs) 
	3,30,000
	1,20,000
	1,40,000
	70,000

	Joint cost 
	2,25,000
	
	
	

	Further Processing Cost
	22,000
	
	
	

	Gross Margin
	83,000
	
	
	

	Gross Margin Percentage
	25%
	
	
	

	Deduct Gross Margin @ 25%
	83,000
	30,000
	35,000
	18,000

	Cost of Goods Sold
	2,47,000
	90,000
	1,05,000
	52,000

	Less: Further Processing Cost
	22,000
	10,000
	12,000
	-

	Joint Cost Allocated
	2,25,000
	80,000
	93,000
	52,000


The obvious assumption in this method is that all the products have the same profitability ratio on sales.

Exhibit 4:
7.2. Physical measurement basis

Joint production cost of the Products:             Rs
                 Product1   Product2  Product 3

Raw Materials                                              1,20,000

Process Chemical                                          10,000

Employees cost

                                30,000         

Production Overhead                                     40,000

                                                                    -------------

                                                                    2,00,000

Apportioned on the basis of use of services







Administration Overhead
                   15,000       
           40%          30%         30%

Marketing Expenses                                      20,000      
           20%          40%         40%

                                                                    -------------

Total cost

        
                2,35,000

	
	Total 
	Product 1
	Product 2
	Product 3

	i) Unit Produced (No)
	1,00,000
	50000
	30000
	20000

	ii) Joint production cost apportioned on the basis of Units of production  (Rs)
	2,00,000
	1,00,000
	 60,000
	40000

	iii) Administration overhead (Rs)
	15,000
	6,000
	4,500
	4,500

	iv) Marketing expenses (Rs)
	20,000
	4,000
	8,000
	8,000

	v) Total Cost
	2,35,00
	1,10,000
	72,500
	52,500

	iv) Cost per Unit (Rs)
	
	2.20
	2.42
	2.63


Exhibit: 5

7.3. Apportionment of Joint Cost on Physical volume and some physical co-efficient:

It is assumed that the same joint costs are incurred as given in Exhibit 2 with physical co-efficient of different products as given in the table

	
	Total
	Product 1
	Product 2
	Product 3

	i) Unit produced 
	1150
	400
	400
	350

	ii) Sales Price per unit (Rs)
	   
	300
	350
	200

	iii) Sales Value (Rs) 
	3,30,000
	1,20,000
	1,40,000
	70,000

	iv) Co-efficient index 
	
	1.5
	1.8
	1.0

	v) Basis of Apportionment (I) x (iv)
	  
	 600
	720
	350

	vi) Joint cost apportioned on the basis of (v)  (Rs)
	  2,25,000
	80,838
	97,006
	47,156

	vii) Administration overhead (Rs)
	    25,000
	10,000
	10,000
	5,000

	viii) Selling & Dist. Overheads (Rs) 
	 30,000
	15,000
	5,000
	10,000

	ix) Total Cost  (vi+vii+viii)
	 2,80,000
	1,05,838
	1,12,006
	62,156

	xi) Joint Cost per Unit (Rs)
	
	264.60
	280.02
	177.59


EXHIBIT 6:

7.4.Techno Commercial Factor evaluation base: 

For Instance of the two products A and B jointly produced, A may be more difficult to produce but B relatively easy. From the marketing angle the reverse is the case. Hence management may assign points say, on a scale of 10 as below.







Production
Marketing




A



   8 

    4

12




B



   2                         8 

10










     _________











22

Hence joint cost to be distributed between A and B on the basis of 12/22 and 10/22 respectively.

         This method has to be prudently used, as the basis of allocation has a subjective element to it.

EXHIBIT 7

7.5. Input based cost drivers for apportionment of joint cost* 

7.5.1 In certain industries one or more cost drivers have a significant impact on the production cost. Energy, for instance, is the dominant cost in the compression of air for producing oxygen, nitrogen and Argon and there is no other raw material cost. Hence a fair basis for distribution of the joint cost over the various products could be the cost driver of energy. The apportionment method is given below:

	
	Oxygen
	Nitrogen
	Argon

	Standard energy usage per unit of output
	25 Kw
	5 Kw
	135 Kw

	Proportion of energy cost borne by each product
	25/165
	5/165
	135/165

	
	15%
	3%
	82%

	Ratio of output of product
	21%
	78%
	1%


It will be seen that there is an inverse relationship between the output proportion yielded and the energy required to separate a product. Hence Argon representing the smallest output of 1% bears the majority of cost.

7.5.2 In an Oil refinery, a number of individual products are obtained from the crude oil. The general consensus in the oil refinery industry is that no purpose will be served by allocation of joint costs and the most important item is the profit on a barrel of crude oil. J.J.Butler suggests that management should identify all the feasible alternative combination of the input and rank them as follows.

Rank Number =         Total Profit of the combination

                                      _________________________________

                                       Number of units of base input required.

        By treating the basic input as a scarce resource he sees the objective of the firm as one of the yielding the greatest return form the scare resources. Here, the profit becomes a key driver for allocating the costs. The advantage of this method over the market value method is that the value addition becomes a key factor in allocation of joint costs.

Exhibit: 8

Joint Cost     
 



                      Rs  2,80,000

Sales value of by-product                          Rs    15,000

Less: Further processing cost.                  Rs.     3,000      

         Administration & selling and 
 Rs      2,000


         Distribution Cost                                 -------------

Amount to be credited to Joint Cost 


          Rs   10,000

                                                                                                    ----------------

Joint Cost to be apportioned among joint products
         Rs  2,70,000

EXHIBIT 9:

A chemical industry manufactures a variety of chemicals used in the plastics and pharmaceuticals industries.  In a particular product line, Chemical ‘A’ (input) is processed in batches of 1000 Ltrs. in Process 1 which results in an output of Chemical ‘B’ & ‘C’.  Chemical ‘B’ is sold as it is after further processing.  Chemical ‘C’ is introduced into Process 2 which results in Chemical ‘E’ which is sold after further processing, Chemical ‘D’ – toxic waste (disposed off at a cost of Rs.2/- per litre) and Chemical ‘F’ – used in Process-1 in place of Chemical ‘A’.

Input -






Chemical B 400 Ltr. 

Chemical A





Sales value Rs.12/Ltr.

Rs.5/- per Litre.





Further processing cost s.4/Ltr.








NRV
Rs.8/Ltr.

                                                                               Maximum demand 200000 units








      Chemical C








         600  Litres.









       Chemical  F

  Chemical E





Returned to Process 1 used

  Sold @ Rs. 16/-





in place of Chemical A


  Variable Rs. 4/-





Output
100 Ltrs


  NRV Rs. 10/-










 Output 350 Ltr








           Max Demand 250000 Ltrs

Analysis of Process 2 – Marginal Revenue of Rs. 3,900/- calculated as follows:



Chemical E
-
3,500



Chemical F
-
   500  (based on Cost of Chemical A)



Chemical D
-
(100)





 
-------



Marginal Revenue
3,900



Process Cost
  200






------



NRV


3,700






====

NRV per Ltr   = 3,700 / 500
=
Rs. 7.40

Turning to Process 1 – Marginal Revenue of Rs. 7,640/- calculated as follows



Chemical B
400 units @ Rs.8

3,200



Chemical C
600 units @ Rs. 7.40
             4,440







 

-------



Marginal Revenue



7,640



Process Cost



               500









------









7,140



Material Cost



             5,000









-------


      Net Contribution



            2,140









====


The Marginal Cost of Process 1 = 5,500.   

Marginal Revenue will drop to Rs, 4,440 if output of Chemical B exceeds 2,00,000 Litres.   (Output of Chemical C will be 250,000 Litres).   At this point, MR will drop below MC and additional process should cease.  Maximum of 500 batches can be operated so that maximum contribution is achieved.

In process 2 maximum 714 batches to produce output of 250,000 litres of Chemical E can be operated, and if exceeded MR will drop to Rs. 400, since the opportunity to sell additional unit Chemical E will be lost.   By restricting 500 batches in Process 1, 600 batches of    Process-2 only can be operated.

The economic analysis of determining the optimal output level by setting MR to MC was done at the level of the ‘Batch’ and not at the level of ‘Individual Products’.  Decision Making at the product level is impossible because of the presence of Joint Costs.  The analysis must always be performed at the level where joint costs disappear and are replaced by Marginal Costs.  Also, not have to allocate joint costs in order to determine the best production plan.

Joint cost of Rs. 30,00,000 of Process 1 is allocated on NRV method to chemicals B and C:

Chemical B
16,00,000 /34,20,000 x 30,00,000  = 14,03,509





Rs. 7.02 per litre

Chemical C
18,20,000 /34,20,000 x 30,00,000  = 15,96,491





Rs. 5.32 per litre

Joint cost of Process 2 is 


Chemical C





    15,96,491


Variable Cost Rs. 200 x 600 batches
  
      1,20,000


Disposable Cost of Chemical D Rs. 2 x 600 x 50
        60,000


Fixed Cost





      4,00,000








                                ------------








 
    21,76,491









   ========

 is allocated on NRV method to chemicals E and F:

Chemical E:  21,00,000 /24,00,000 x 21,76,491  = 19,04,430




Rs. 9.07 per litre

Chemical F: 3,00,000 /24,00,000 x 21,76,491  = 2,72,061




Rs. 4.53 per litre

Allocation of joint-cost per unit of the final chemicals (Chemical B and E) and intermediate chemicals (Chemical C and F) have been effected as above on NRV method.  These cost allocations played no part in determining the best production plan to follow.  Nor could any of these costs be used to evaluate the economic desirability of producing and selling additional units for new uses or markets.

However, by visualizing a much more complex situation where the huge corporate employing hundreds of decentralized decision makers and intermediate chemicals used by many possible processes, no single person can predict all the alternative uses for intermediate products.  So no central planning model exists to determine the optimal quantity of chemical C to be produced and distributed to the various possible processes.  Examples of such a situation are common:  In the fish processing industry many profitable uses can be found for broken pieces of fish that cannot be packaged and sold as whole fillets.  In the wood products industry many profitable uses exist for the chip as and sawdust generated when saw logs are processed into lumber.

Decision process should be guided by formulation of rules so that a mechanism to encourage more profitable uses of intermediaries can be developed.  Suppose one of the joint products is in excess supply; say the joint product is routinely produced in amounts that exceed its profitable uses so that some amount is scrapped or stored indefinitely.  Its further use should be encouraged, by reducing the joint costs allocated, by defining such a product to be a By-product.  

Many firms are finding uses for products that were originally considered to be by-products.  A toxic chemical that was a by-product of the pulp producing process, and that had to be disposed of at considerable cost at a special site, was adapted to become a mud thinner in the oil drilling industry.  A fish-processing firm has built a fertilizer plant that just breaks even in order to process fish waste that had formerly inflicted significant disposal costs on the firm.

In general, cost equal to its net realizable value in its most profitable use be is assigned for calculating cost of the main product; By assigning the opportunity cost of using the by-product, each subsidiary product just breaks-even.  The by-product thereby reduces the cost of the main products by the sum of their net realizable value.

Exhibit 10 (See 7.6)

A firm processes a chemical X (in department 1) at a cost of Rs. 80 per unit of X, which yields jointly 3 units of joint product A and 2 units of another joint product B from each unit of X.

A may be sold as it is or optionally processed further in Department 2 at a cost of Rs. 30 per unit A..

B may be sold as it is or optionally processed further in Department 3 at a cost of Rs. 40 per unit B..

Unit selling prices are: A: Rs. 40; B: Rs. 50; Processed A: Rs. 75; Processed B: Rs. 100.

All the 3 departments use a common facility, which is limited to 3500 hours. 1 hour of this service is required per unit of X; ½ hour per unit of A and 1/3 hour per unit of B. Material constraint is 2000 units.

Since (number of units of A produced)/3 = number of units of X we get, 3X – A = 0

Similarly, 2X – B = 0

Replacing A by A1 + A2 (A1 is A sold as it is and A2 is A further processed) and B by B1 + B2 we gwt:

3X – A1 – A2 = 0 ………(i)

and, 2X – B1 – B2 = 0…….(ii)

The service facility constraint: X + ½ A2 + 1/3 B2 < or = 3500………(iii)

The material constraint: X < or = 2000………(iv)

Now for maximizing contribution one has to maximize 40A1 + 45 A2 + 50B1 + 60B2 – 80X

(Since contribution from A2 in Rs. is 75 – 30 = 45 and that of B2 in Rs. is 100 – 40 = 60)

subject to constraint equations (i), (ii), (iii), (iv) above from where optimum joint product mix can be had.

Process 1


Batch size: 1000 Litres.


Variable Process cost:         


    Rs.500/- per batch


Monthly Fixed cost:


     Rs.2, 50,000/-





Process 2


Batch size: 500 Ltrs.


Variable Process cost:      Rs.200/- per batch


Monthly Fixed Cost:


      Rs.4,00,000/-





Chemical D – 50 Ltrs Toxic 


Byproduct disposed at a cost of Rs.2/-











PAGE  
17

