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PREFACE

The present industrial scenario has undergone a paradigm shift to a multi product, rather than a single product production environment being very common. What adds complexity is the simultaneous production of more than one product from a common initial process. Their determination at the cost of such products, individually, hence posses a daunting task to the cost accountant especially because they are of such varied nature characterized by many peculiarities. Difficult though it may be it is essential to make a fair and equitable allocation of cost to each product since this is imperative not only for stock valuation and income determination but also increasingly for assessment of excise duty, transfer pricing etc, and also for divisional profitability.

The purpose of this monograph is to explore the area not so much conceptually, but more as a practical guide to illustrate some of the methods adopted in practice. The methods fall under two broad categories a) market value basis b) physical measurement basis. The former adopts the accepted cost concept of  “what the traffic can bear” while the latter is based on physical measures as weight, volume etc or technical parameters as calorific value etc. Literature survey has highlighted certain other methods as techno commercial factor evaluation basis and input based cost driver basis. Robert Kaplan and Antony Atkinson have given an illustration as how the joint and by-products costing method can be used as a tool in the resource allocation process.

The monograph aims to generate further discussion, with illustration from more industries to help formulate proper guidelines on this complex issue of joint and by-product costing, to be brought out by the Institute. 

The vital inputs on concepts alongwith practical examples were complied by S/Sri. S.Ganapathisubramanian ,V.Arunagiri and P.Raju Iyer, who gleaned through various sources of information and arrived at the generally accepted cost accounting practices.

We also acknowledge the help rendered by S/Sri.A.S.Durgaprasad, A.N.Raman, J.S.Anand, K.S.Subramanian and R.Narayanan, as part of the Technical Committee, for providing valuable technical support for  the publications.

We are also grateful to Dr.H.R.Subramanya, President, ICWAI, who germinated the idea of bringing out special publications on topical issues and which will form the plank on which the future guidance notes and cost accounting standards will emanate.  
M.Gopalakrishnan

Chairman- Technical Committee

Diamond Jubilee Celebrations.
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Monograph on Joint and By-Products Costing

1. Introduction

The multi-product/multi-process and multi service industries always face an uncertainty on the issue of the identifying,  allocating and 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 product. The problem of allocation or apportionment of common or joint cost 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. (Fig 1)

 The essence of joint product or by-product costing lies in the allocation or apportionment of joint processing cost to the individual products in as equitable a manner as possible. Although the allocation or apportionment of joint costs to determine the full cost of individual products may not be of much help from the point of view of management decision-making, it is very much essential for external financial reporting, reporting under various statutory requirements,  valuation for tax legislation and also for valuation of inventories for short period profit determination.

The phenomenon of a production process, producing simultaneously, more than one product could be observed in a wide variety of industries, as exemplified below:

Coal mining washing and Coke production resulting in the production of Coal, Coke, Gas, Benzene, and Tar and Ammonia. (Fig 2.(a))

Petroleum refining resulting in the production of Petrol, Kerosene, Diesel, Furnace oil etc. In this industry a very large number of joint and byproducts occur in cracking or refining crude oil.

Agricultural Product industries such as vegetable oil - crushing of oil seeds resulting in production of oil and cake. From the process of refining oil, soap stock arises which could be further processed into soap and allied products. The refined oil can be further hydrogenated to produce Vanaspati.

In sugar industry, the three by-products are bagasse, molasses and pressmud.

In Milk industry , the three joint products are Cream, Liquid Milk and Skim. The cream is again processed into Butter and ghee. The liquid milk and skim is processed to produce whole milk, full cream milk and standard milk. (Fig .2 (b))

Chemical industry: Processing of naphtha results in Ethylene, Propylene, Methane, Ethane, Butane etc.

2. Objectives

2.1. The objectives of this monograph is to identify the principles to be followed in the recognition of products as joint product or by-products and to prescribe some generally accepted methods for apportionment of joint cost to different individual products.

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

2.3. To provide better transparency in the ascertaining the cost of joint and by-products.

3. Purpose:

3.1. The ascertainment of the cost of joint products and by-product can be used for the following purposes :

(i) Uniform basis of Valuation of manufactured products, Work –in-process and intermediate products.

(ii)  For assessment of excise duty and other value based taxes relating to joint products and by-products.

(iii) Assessment of value of specific products under various measures such as anti-dumping, transfer pricing etc.,

(iv) For evaluating the insurable value for insurance settlement claims.

(v) Determining the value and responding to regulatory authorities for Joint products or services.

(vi) Measuring product performance and internal reporting for segment profitability and 

(vii) Specifying and resolving contractual interests and obligations especially in case of contract manufacturing situations.

(Fig.3)

4. Terminology:

4.1. Joint-Products: Def 1:One or more products derived from the same raw materials, a related product: as product whose production impedes or facilitates the production of another product.

Def 2:Two or more products separated in the course of processing, each having a sufficiently high saleable value to merit recognition as a main product. 

       Example: Ethylene and Propylene arising from the cracking of Naphtha 

4.2. By-Product: A product, which is secondary to the main product and obtained during the course of manufacture of recognized main product.  It is called a by-product because of the relatively lower importance it has as compared with the main product or products.  By-product cost is commonly regarded as difficult to determine.  The revenue, if any, from its sale is generally credited to the operation concerned or to the profit and loss account.  By-product is usually subjected to further processing after separation from the main product, if such processing will increase the value added or promote the sale of the main product.


It is called a by-product because of the relatively lower importance or lower market value or lower ultimate value at the end of the value chain it has, compared with the main product or products.


Def.2
A product which is recovered incidentally from the material used in the manufacture of recognized main products, such a by-product having either a net realizable value or a usable value which is relatively low in comparison with the salable value of the main products.


By-products may be further processed to increase their realizable value.


Def.3
By-products are joint products that have minor sales value.  They differ from scrap in that they may be subjected to further processing beyond split off point.

Example: Groundnut crushing in which oil is the main product and cake is a by-product. Cake is used as raw material for manufacture of cattle feed.

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 it the position of a by-Product in future. The classification could vary over a period time.

For example, in a Petroleum Refinery, gas was earlier considered as a by-product.  Now, it has assumed importance like petrol, diesel, etc. and it is being treated as a joint product.

4.3. 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. 

4.4. Waste: “Discarded substances having no significant value (as distinct from scrap)”- ICMA.  

Material, which emerges at any stage of process or at continuous processes, which has to be disposed off without realization 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 solid or liquid or gas form and may not require any physical measurement or valuation.

4.5. Joint Cost: As per CAS 1 Joint cost are defined as common cost of facilities or services employed in the output of two or more simultaneously produced or otherwise closely related operations, commodities or service.

4.6. Split off point: The point in the common production process at which the separate products are identifiable.

       There may be one or more split-off points in the same process depending upon the nature of process and the total numbers of products that emerge from the process.

5.  The nature of Joint Product Output.

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 products output 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 the 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 product, where the main products in a multi-purpose operation may take the form of intermediate products at a certain stages of production and finished products at the final stage of production.

5.3. Joint and Separation costs:
       The fundamental feature of joint product is that they incur joint cost up to a certain stage of production, known as the split off point, where they become recognizable 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 cost incurred e.g. the additional processing costs, can be identified with specific products and may be termed separable or attributable cost. For a cost to be separable, it must be possible to trace it with reasonable certainty to a single product. (Fig.4)

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

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

(a) 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.

(b) 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.

6.2. Recognition of a product as joint product or by-product:
       There are no hard and fast rules to determine whether a product is a joint product or by-product. Normally, products which are incidental to the production of main products and products which are insignificant in value compared to the main product 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. Therefore, the classification between the main product and by-product has to be reviewed continuously.

6.3 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, as can be seen by the following two examples. 

a) In the sugar industry, till about four decades back, press mud was just a waste product of nuisance value, that needed continuos disposal at additional costs or else it will create contamination. Subsequently, through research, it was found that the press mud contained rich nutrients which stimulate plant growth, as a result of which it became a commercially valuable product.

b) In caustic soda industry, the primary process yields three  products: caustic soda, chlorine and hydrogen. The demand for products, were not commensurate with the output. Out of the three Chlorine was a toxic waste and had to be disposed off in accordance with the environmental regulations, at a high cost. Hence, Chlorine was deemed as a burden on the main products. A major transformation took place due to technological advancement, due to which chlorine became a staple product for the entire range of PVC products. Overnight the caustic soda industry itself became “Caustic Chlor industry”, indicating the near commercial equality of the products.(Joint product) Due to subsequent further developments, the “Caustic Chlor industry” transformed into “Chlor Alkalic” industry, thus completing the transformation from a waste to high value main product.

6.4. Methods of Apportionment of Joint Costs:

The generally accepted cost apportionment methods are of two principal types. They are broadly,

1) Market Value Bases: Bases assumed to measure the ability to absorb joint costs, where the resulting product costs are related to some market value of the products.

       Under this method, joint cost allocations are made based on the individual product’s ability to absorb, as indicated by the sales prices.

        Note: This method is the most popular method, as it is prima facie, based on the capacity to pay. Generally, if the final sale value of the products, in some way reflects the value added in post separation processes, then this base may not be an appropriate base. In a case of this type, the selling price adjusted for post split off costs may be used. When there is a wide parity in selling prices of final products, this base is commonly 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.

        Horngren rightly points out that market based measure are difficult to use in the context of rate regulation. “It is circular reasoning to use selling process as a basis for selling prices (rates) and at the same time use selling prices to allocate the cost on which prices (rates) are based. To avoid this circular reasoning the physical measures method may be used in rate regulation environment”.

2) Physical Unit Bases: Where individual products are from a common input, and none of the products, can be categorized as a by-product, this method is followed.

       Under this method, the joint costs are allocated to individual products on some physical measurement basis, viz. weight, volume, or some other common unit used to measure output. (Eg: calorific content.)

       This method is suitable under circumstances where the units of measurement of the final products are the same or capable of being measured in similar units.

        In industries where joint products emerge in different physical state and are therefore measured in differing physical units, a problem arise in establishing a common denominator. However, even in case where the outputs emerges as solids, liquids and gases, a common unit or physical co-efficient such as weight, can normally be found as a conversion factor (the weight of a gas is calculated given the volume, temperature and pressure).

        Another form of physical unit basis is the weighted average method based on pre-determined standards. Some technical estimation is used to reduce all output to a common denominator. The weights may possibly be based on size of units, time consumed in making them, material consumption etc. The actual numbers of output units are multiplied by the weight factors to arrive at the weighted units, on which the joint cost apportionment is based. 

3) Techno Commercial Factor Evaluation Base: More than one factor may play a role in the incurrence of joint costs. Under such circumstances, 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. 

4) 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.

6.5. Market value basis

6.5.1 Apportionment of Joint cost on the basis of sales value: The apportionment of joint costs on the basis sales value of the products will be followed when no other rational basis for apportionment of joint cost is available and the joint products are sold without any further processing at split off point.

Exhibit 1:
Joint production cost of the Products           

	
	Total 
	Product 1
	Product 2
	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
	
	
	

	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.

6.5.2 Apportionment of Joint cost where further processing is required: In case some joint 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.

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.

6.5.3 Apportionment of Joint Cost on the Basis of Gross Margin Percentage.

Exhibit 3

	
	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.

6.6. Physical measurement bases:
6.6.1 Apportionment on the basis of volume of production of joint products: Apportionment of joint cost on the basis of volume will be followed when the units of measurement of the products are same or similar in nature and all the products have  nearly equal importance.

Exhibit 4 :

Joint production cost of the Products :         Rs


	
	Total 
	Product 1
	Product 2
	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%

	- Selling & Distribution Overheads
	   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


6.6.2. 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 may 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.

Exhibit: 5

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


6.7 Techno Commercial Factor evaluation 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 two products is used for separating the costs.


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
Total



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.

6.8. Input based cost drivers for apportionment of joint cost*
6.8.1 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.

6.8.2 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.

6.8.3 In Caustic Soda industry, we have already seen (6.3.(b)), the transformation of a by-product (Chlorine) as a joint product (with Caustic Soda). Pursuant to this the power consumption, which is major cost element had to be allocated on a logical and equitable basis till the point of separation. Earlier, the entire process costs, were charged only to Caustic Soda. 

The logical and equitable basis, for the allocation in this case was based on the Electrolyser Anode potential and Cathode potential. The Single Electrode Potential of chlorine is 1.37 V and for caustic it is 1.07 V. On this basis, the percentage of 1.37 V on 2.44 V (total) is 56%. Therefore, the power consumption is distributed on the ratio 56:44 between Chlorine and Caustic Soda. Similar cost drivers, if identifiable can be the rational bases for allocation.

7.  Treatment of cost of by-products:

7.1 The by-products are normally additional output in the production of main products.  As the sales values of by-products are not high, its importance in cost accounting is insignificant in terms of profit optimization.  However, the standardization of treatment of by-product costs is important from the point of cost accounting.

7.2 The uniform system of treatment of cost accounting for by-product may be followed. Sales value of by-products less further processing cost administrative expenses and selling and distribution expenses may be credited to the total cost of main product.

Exhibit: 6

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

7.3 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.

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

8. Joint Cost Allocations in Decentralized Environment


The allocation of joint costs observed in practice 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 following example will illustrate an economic purpose for joint-cost allocations.

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 Ltr.





Further processing cost s.4/Ltr.








NRV
Rs.8/Ltr.

                                                                               Maximum demand 200000 units








      Chemical C








         600  Ltrs.









       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









-------









7,100



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 Ltrs.   (output of Chemical C will be 250,000 Ltrs).   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 ltrs 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 liter

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








Rs. 5.32 per liter

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 liter

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








Rs. 4.53 per liter

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 byproducts.  A toxic chemical that was a byproduct 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 byproduct, each subsidiary product just breaks-even.  The byproduct thereby reduces the cost of the main products by the sum of their net realizable value.

Conclusion:

As all possible uses of the join product that a firm produces cannot be predicted, one possibility would be to develop periodically a joint-cost allocation based on current net realizable value 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.  Such a possibility may be a signal that the alternative use of the product should be considered.  If the cost allocation produced by this method is inappropriate, chronic shortages or excess of some joint product may show up.  Moreover, should the assigned cost of a main product exceed its external acquisition cost, internal users will start to complain.  Such complaints indicate that the cost allocation to that product should probably be reduced, since the opportunity cost (NRV) is now lower than when the cost had last been assigned.

Managers should use the cost allocation as a signal to coordinate and evaluate the resource allocation process. In many cases, it will be more meaningful to use the combined sales values and costs of all the joint products and develop ways to maximize the profitability of the package.
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Process 1


Batch size: 1000 Ltrs.


Variable Process cost:         


    Rs.500/- per batch


Monthly Fixed cost:


     Rs.2,50,000/-








Chemical D – 50 Ltrs Toxic 


Byproduct disposed at a cost of Rs.2/-








Process 2


Batch size: 500 Ltrs.


Variable Process cost:


      Rs.200/- per batch


Monthly Fixed Cost:


      Rs.4,00,000/-
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