CHAPTER 16

COST ALLOCATION: JOINT PRODUCTS AND BYPRODUCTS

16-1
Exhibit 16-1 presents nine examples from four different general industries.  These include:



Industry
Separable Products at the Splitoff Point


Food Processing:



• Lamb

• Lamb cuts, tripe, hides, bones, fat


• Turkey

• Breasts, wings, thighs, poultry meal


Extractive:

• Petroleum
• Crude oil, natural gas, raw LPG

16-2
A joint cost is a cost of a production process that yields multiple products simultaneously. A separable cost is a cost incurred beyond the splitoff point that is assignable to each of the specific products identified at the splitoff point.

16-3
The distinction between a joint product and a byproduct is based on relative sales value.  A joint product is a product that has a relatively high sales value.  A byproduct is a product that has a relatively low sales value compared to the sales value of the joint (or main) products.

16-16
(20-30 min.)  Joint-cost allocation, insurance settlement.

1.
(a)
Sales value at splitoff-point method.

	
	Pounds

of 

Product
	Wholesale

Selling Price

per Pound
	Sales 

Value

at Splitoff
	Weighting:

Sales Value

at Splitoff
	Joint 

Costs

Allocated
	Allocated

Costs per

Pound

	Breasts

Wings

Thighs

Bones

Feathers
	100

20

40

80

  10
250
	$1.10

0.40

0.70

0.20

0.10
	$110

8

28

16

      1
$163
	0.675

0.049

0.172

0.098

0.006
1.000
	$  67.50

4.90

17.20

9.80

      0.60
$100.00


	0.6750

0.2450

0.4300

0.1225

0.0600


Costs of Destroyed Product

Breasts:  $0.6750 per pound ( 20 pounds =
$13.50

Wings:  $0.2450 per pound ( 10 pounds  =
    2.45



$15.95

b.
Physical measures method

	
	Pounds

of 

Product
	Weighting:

Physical Measures
	Joint 

Costs

Allocated
	Allocated

Costs per

Pound

	Breasts

Wings

Thighs

Bones

Feathers
	100

20

40

80

  10
250
	0.400

0.080

0.160

0.320

  0.040
 1.000
	$  40.00

8.00

16.00

32.00

      4.00
$100.00
	$0.400

0.400

0.400

0.400

0.400


Costs of Destroyed Product

Breast:  $0.40 per pound ( 20 pounds
=
$  8

Wings:  $0.40 per pound ( 10
 pounds
=
    4



$12

Note:
Although not required, it is useful to highlight the individual product profitability figures:

	
	
	Sales Value at

Splitoff Method
	Physical Measures Method

	Product
	Sales Value
	Joint Costs

Allocated
	Gross Income
	Joint Costs

Allocated
	Gross

Income

	Breasts

Wings

Thighs

Bones

Feathers
	$110

8

28

16

1
	$67.50

4.90

17.20

9.80

0.60
	$42.50

3.10

10.80

6.20

0.40
	$40.00

8.00

16.00

32.00

4.00
	$70.00

0.00

12.00

(16.00)

(3.00)


2.
The sales-value at splitoff method captures the benefits-received criterion of cost allocation and is the preferred method. The costs of processing a chicken are allocated to products in proportion to the ability to contribute revenue. Chicken Little's decision to process chicken is heavily influenced by the revenues from breasts and thighs. The bones provide relatively few benefits to Chicken Little despite their high physical volume.


The physical measures method shows profits on breasts and thighs and losses on bones and feathers. Given that Chicken Little has to jointly process all the chicken products, it is non-intuitive to single out individual products that are being processed simultaneously as making losses while the overall operations make a profit. Chicken Little is processing chicken mainly for breasts and thighs and not for wings, bones, and feathers, while the physical measure method allocates a disproportionate amount of costs to wings, bones and feathers
16-17
(10 min.)  Joint products and byproducts (continuation of 16-16).

1.  

	Ending inventory:
	
	
	

	     Breasts,     10
	(
	$0.6750   =
	$6.7500

	     Wings,        4
	(
	  0.2450   =
	0.9800

	     Thighs,       3
	(
	  0.4300   =
	1.2900

	     Bones,        5
	(
	  0.1225   =
	0.6125

	     Feathers,     2
	(
	  0.0600   =
	  0.1200

	
	$9.7525


2.  

	Joint products
	Byproducts

	Breasts
	Wings

	        Thigh
	Bones

	
	Feathers


	Revenues of byproducts:

	       Wings
	$  8

	       Bones
	16

	 Feathers
	    1

	
	$25


Joint costs to be allocated:


Joint costs – Revenues of byproducts


$100 – $25 = $75

	
	
	Pounds
of
Product
	
	Wholesale
Selling Price
per Pound
	
	Sales
Value
at Splitoff
	
	Weighting:
Sales Value
at Splitoff
	
	Joint
Costs
Allocated
	
	Allocated
Costs Per
Pound

	Breast
	
	100
	
	$1.10
	
	$110
	
	110/138
	
	$59.78
	
	$0.5978

	Thighs
	
	      40
	
	        0.70
	
	         28
	
	     28/138
	
	     15.22
	
	    0.3805

	
	
	
	
	
	
	     $138
	
	
	
	$75.00
	
	


	Ending inventory:

	Breasts, 10 ( $0.5978
	$5.9780

	Thighs,    3 (   0.3805
	  1.1415

	
	$7.1195


3.  Treating all products as joint products does not require judgements as to whether a product is a joint product or a byproduct. In contrast, the approach in requirement 2 results in inventory values being shown for only two of the five products.

16-20
(40 min.)
Alternative methods of joint-cost allocation, 


ending inventories.
Total production for the year was:


Ending
 Total


Sold
Inventories
Production

X
120
180
300


Y
340
60
400


Z
475
25
500

A diagram of the situation is in Solution Exhibit 16-20.

1. 
a.
 Net realizable value (NRV) method:


X
 Y
 Z
Total
Final sales value of total production,

   X, 300 ( $1,500; Y, 400 ( $1,000;

   Z, 500 ( $700
$450,000
$400,000
$350,000
$1,200,000

Deduct separable costs
––
––
200,000
200,000

Net realizable value at splitoff point
$450,000
$400,000
$150,000
$1,000,000
Weighting:

[image: image1.wmf]$1,000

$450

 = 0.45
  
[image: image2.wmf]$1,000

$400

= 0.40  
[image: image3.wmf]$1,000

$150


 = 0.15

Joint costs allocated,

   0.45, 0.40 , 0.15 ( $400,000
$180,000
$160,000
$ 60,000
$  400,000
16-20 (Cont’d.)

Ending Inventory Percentages:


 X   
   Y   
  Z   


Ending inventory
180
 60
 25


Total production
300
400
500


Ending inventory percentage
 60%
 
15%
5%

Income Statement



   X   
   Y   
     Z   
Total
Revenues,

  X, 120 ( $1,500; Y, 340 ( $1,000;

   Z, 475 ( $700
$180,000
$340,000
$332,500
$852,500
Cost of goods sold:

  Joint costs allocated
  180,000
  160,000
   60,000
 400,000

  Separable costs

––


––

  200,000 
  200,000
  Cost of goods available for sale
  180,000
  160,000
 260,000
 600,000

  Deduct ending inventory,

      X, 60%; Y, 15%; Z, 5%
  108,000
    24,000
    13,000
  145,000
           Cost of goods sold
    72,000
   136,000
  247,000
    455,000
Gross margin
$108,000
$204,000
$  85,500
$397,500
Gross-margin percentage
       60%
       60%
  25.71%
b.
Constant gross-margin percentage NRV method:

Step 1:

Final sales value of prodn., (300 ( $1,500) + (400 ( $1,000) + (500 ( $700) 
$1,200,000

Deduct joint and separable costs, $400,000 + $200,000
        600,000
Gross margin
$   600,000
Gross-margin percentage, $600,000 ÷ $1,200,000

50%


   X   
   Y   
   Z   
Total


Final sales value of total production,

  X, 300 ( $1,500; Y, 400 ( $1,000;

   Z, 500 ( $700
$450,000
$400,000
$350,000
$1,200,000

Step 2:  Deduct gross margin, using 

   overall gross-margin percentage 

   of sales, 50%
 225,000
200,000
175,000
600,000

Step 3:  Deduct separable costs


  200,000
     200,000
Joint costs allocated
$225,000
$200,000
 $(25,000)
$   400,000
16-20 (Cont’d.)


The negative joint-cost allocation to Product Z illustrates one "unusual" feature of the constant gross-margin percentage NRV method.  Some products may receive negative cost allocations in order that all individual products have the same gross-margin percentage.

Income Statement


   X    
    Y   
   Z    
Total
Revenues X, 120 ( $1,500;

   Y, 340 ( $1,000; Z, 475 ( $700
$180,000
$340,000
$332,500
$852,500
Cost of goods sold:

   Joint costs allocated
  225,000
  200,000
  (25,000)
  400,000

   Separable costs

-


       -

  200,000
  200,000
   Cost of goods available for sale
  225,000
  200,000
  175,000
  600,000
   Deduct ending inventory,

      X, 60%; Y, 15%; Z, 5%
  135,000
    30,000
      8,750 
  173,750
           Cost of goods sold
    90,000
  170,000
  166,250
  426,250
Gross margin
$  90,000
$170,000
$166,250
$426,250
Gross-margin percentage
       50%
       50%
       50%
       50%
Summary

    X    
    Y    
    Z    
Total

a.   
Estimated NRV method:

Inventories on balance sheet
$108,000
$  24,000
$  13,000
$145,000

Cost of goods sold on income statement
  72,000
136,000
247,000
  455,000





$600,000
b.  
Constant gross-margin

    
percentage NRV method

Inventories on balance sheet
$135,000
$  30,000
$    8,750
$173,750

Cost of goods sold on income statement
  90,000
170,000
166,250
  426,250





$600,000
2.
Gross-margin percentages:


    X    
    Y    
    Z    


Estimated NRV method
60%
60%
25.71%

Constant gross-margin percentage NRV 
50%
50%
50.00%

16-20 (Cont'd.)
Solution Exhibit 16-20
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16-24
(30 min.)
Accounting for a main product and a byproduct.

	
	
	
	Method A,
Recognized
at Production
	
	Method B,
Recognized
at Sale

	1.
	Revenues
	
	
	
	

	
	   Main product
	
	$160,000a
	
	$160,000

	
	   Byproduct
	
	            ---__     
	
	      2,800d

	
	      Total revenues
	
	  160,000
	
	  162,800


	
	Cost of goods sold

   Total manufacturing costs
	
	120,000
	
	120,000

	
	   Deduct byproduct revenue
	
	      4,000b
	
	             0

	
	   Net manufacturing costs
	
	116,000
	
	120,000

	
	   Deduct main product inventory
	
	    23,200c
	
	    24,000 e

	
	      Cost of goods sold
	
	    92,800
	
	    96,000

	
	Gross margin
	
	$  67,200
	
	$  66,800


	a. 8,000 ( $20.00

b. 2,000 ( $2.00

c. 
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	d. 1,400 ( $2.00

e. 
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	Method A,
Recognized
at Production
	
	Method B,
Recognized
at Sale

	2.
	Rainbow Dew
	
	$23,200
	
	$24,000

	
	Resi-Dew
	
	     1,200a
	
	           0


	a. Ending inventory shown at unrealized selling price.

     BI + Production – Sales = EI
     0 + 2,000 – 1,400 = 600 gallons
     Ending inventory = 600 gallons ( $2 per gallon = $1,200

	


16-28  (40-60 min.)  Comparison of alternative joint-cost allocation 


methods, further-process decision, chocolate products.
1a.
   Sales value at splitoff method:

	
	Chocolate-

Powder
	Milk-

Chocolate
	

	
	Liquor Base
	Liquor Base 
	Total

	Sales value of prodn. at splitoff,
	
	
	

	    200a ( $21; 300b ( $26
	$4,200
	$7,800
	$12,000

	
	
	
	

	Weighting
	
[image: image7.wmf]$12,000

$4,200

= 0.35
	
[image: image8.wmf]$12,000

$7,800

= 0.65
	

	Joint costs allocated,
	
	
	

	    0.35 ( $10,000; 0.65 ( $10,000
	$3,500
	$6,500
	$10,000



a(2,000/200) ( 20       b(3,400/340) ( 30
1b.   Physical-measure method:


200 (10 ( 20) gallons; 


300 (10 ( 30) gallons
200 gallons
300 gallons
500 gallons


      Weighting

[image: image9.wmf]500

200

 = 0.40

[image: image10.wmf]500

300

 = 0.60


       Joint costs allocated,


           0.40 ( $10,000; 0.60 ( $10,000
$4,000
$6,000
$10,000

1c.
Net realizable value method:

	
	Chocolate-
	Milk-
	

	
	Powder
	Chocolate
	

	
	Liquor Base
	Liquor Base
	Total

	Final sales value of total production,
	
	
	

	    2,000 ( $4; 3,400 ( $5
	$8,000
	$17,000
	$25,000

	Deduct separable costs
	
	
	

	   to complete and sell
	  4,250
	    8,750
	  13,000

	Net realizable value
	
	
	

	   at splitoff point
	$3,750
	$  8,250
	$12,000

	
	
	
	

	Weighting
	
[image: image11.wmf]$12,000

$3,750

= 0.3125
	
[image: image12.wmf]$12,000

$8,250

= 0.6875
	

	Joint costs allocated,
	
	
	

	    0.3125 ( $10,000; 0.6875 ( $10,000
	$3,125
	$6,875
	$10,000


16-28 (Cont'd.)

d.
Constant gross-margin percentage NRV method:

Step 1:

Final sales value of total production,


    (2,000 ( $4) + (3,400 ( $5)
$25,000


Deduct joint and separable costs,


    ($10,000 + $4,250 + $8,750)
  23,000

Gross margin
$  2,000


Gross-margin percentage ($2,000 ÷ $25,000)
8%
Step 2:

	
	Chocolate-
	Milk-
	

	
	Powder
	Chocolate
	

	
	Liquor Base
	Liquor Base
	Total

	Final sales value of total
	
	
	

	    production (2000 ( $4); (3,400 ( $5)
	$8,000
	$17,000
	$25,000

	Deduct gross margin, using overall
	
	
	

	    gross-margin percentage of sales (8%)
	     640
	    1,360
	    2,000

	Cost of goods available for sale
	7,360
	15,640
	23,000

	
	
	
	

	Step 3:
	
	
	

	
	
	
	

	Deduct separable costs to complete and sell
	  4,250
	    8,750
	  13,000

	Joint costs allocated
	$3,110
	$  6,890
	$10,000

	
	
	
	
	

	2.
	
	Chocolate-
	Milk-
	

	
	
	Powder
	Chocolate
	

	
	
	Liquor Base
	Liquor Base
	Total

	
	
	
	
	

	a.
	Revenues
	$8,000
	$17,000
	$25,000

	
	Joint costs
	3,500
	  6,500
	10,000

	
	Separable costs
	  4,250
	    8,750
	  13,000

	
	Total costs
	  7,750
	  15,250
	  23,000

	
	Gross margin
	$   250
	$  1,750
	$  2,000

	
	
	
	
	

	
	Gross-margin percentage
	3.125%
	10.294%
	8%

	
	
	
	
	


16-28(Cont'd.)

	b.
	Revenues
	$8,000
	$17,000
	$25,000

	
	Joint costs
	4,000
	  6,000
	10,000

	
	Separable costs
	  4,250
	    8,750
	  13,000

	
	Total costs
	  8,250
	  14,750
	  23,000

	
	Gross margin
	$  (250)
	$  2,250
	$  2,000

	
	
	
	
	

	
	Gross-margin percentage
	(3.125)%
	13.235%
	  8%

	
	
	
	
	

	c.
	Revenues
	$8,000
	$17,000
	$25,000

	
	Joint costs
	3,125
	  6,875
	10,000

	
	Separable costs
	  4,250
	    8,750
	  13,000

	
	Total costs
	  7,375
	  15,625
	  23,000

	
	Gross margin
	$   625
	$  1,375
	$  2,000

	
	
	
	
	

	
	Gross-margin percentage
	7.812%
	8.088%
	8%

	
	
	
	
	

	d.
	Revenues
	$8,000
	$17,000
	$25,000

	
	Joint costs
	3,110
	  6,890
	10,000

	
	Separable costs
	  4,250
	    8,750
	  13,000

	
	Total costs
	  7,360
	  15,640
	  23,000

	
	Gross margin
	  $   640
	$  1,360
	$  2,000

	
	
	
	
	

	
	Gross-margin percentage
	8%
	8%
	8%


3.
Further processing of chocolate-powder liquor base into chocolate powder:

Incremental revenue, $8,000 – $4,200
$ 3,800


Incremental costs
  4,250


Incremental operating income from further processing
$   (450)

Further processing of milk-chocolate liquor base into milk chocolate:


Incremental revenue, $17,000 – $7,800
$ 9,200


Incremental costs
  8,750

Incremental operating income from further processing
$    450
Roundtree Chocolates could increase operating income by $450 (to $2,450) if chocolate-powder liquor base is sold at the splitoff point and if milk-chocolate liquor base is further processed into milk chocolate.

16-32
(30 min.)
NRV method, byproducts (CMA, adapted).

1.
a.
For the month of November 2003, Princess Corporation's output was:

•
apple slices
89,100

•
applesauce
81,000

•
apple juice
67,500

•
animal feed
27,000


These amounts were calculated as follows:

	Product
	Input
	Proportion
	Total

Pounds
	Pounds

Lost
	Net

Pounds

	Slices

Sauce

Juice

Feed


	270,000 lbs.

270,000

270,000

270,000


	0.33

0.30

0.27

0.10
1.00
	89,100

81,000

72,900

  27,000
270,000
	–

–

5,400



–

5,400
	89,100

81,000

67,500a
  27,000
264,600



aNet pounds:
=
72,900 – (0.08 ( net pounds)


1.08 net pounds
=
72,900 


Net pounds
=
67,500 
b.
The net realizable value for each of the three main products is calculated below:

	Product
	Net

Pounds
	Price
	Revenue
	Separable

Costs
	Net

Realizable

Value

	Slices

Sauce

Juice


	89,100

81,000

67,500
	$0.80

0.55

0.40
	$  71,280

44,550

    27,000
$142,830
	$11,280

8,550

    3,000
$22,830
	$  60,000

36,000

    24,000
$120,000


16-32  (Cont'd.)
c. and d.



The net realizable value of the byproduct is deducted from the production costs prior to allocation to the joint products, as presented below:

Allocation of Cutting Department Costs

to Joint Products and Byproducts

Net realizable value

(NRV) of byproduct
=
Byproduct revenue – Separable costs


=
$0.10 (27,000 lbs) – $700


=
$2,700 – $700


=
$2,000

Costs to be allocated
=
Joint costs – NRV of byproduct


=
$60,000 – $2,000


=
$58,000

	Product
	Revenue
	Separable

Costs
	Joint

Costsa
	Gross

Margin

	Slices

Sauce

Juice


	$  71,280

44,550

    27,000
$142,830
	$11,280

8,550

    3,000
$22,830
	$29,000

17,400

  11,600
$58,000
	$31,000

18,600

  12,400
$62,000


a. Allocated using NRV of the three joint products from requirement 1b:


Slices
 ($60(000 ( $120(000) (
$58(000  =
 $29(000


Sauce
($36(000 ( $120(000) (
$58(000  =
17(400


Juice
($24(000 ( $120(000) (
$58(000  =
11(600

2.
The gross-margin dollar information by main product is determined by the arbitrary allocation of joint production costs.  As a result, these cost figures and the resulting gross-margin information are of little significance for planning and control purposes.  The allocation is made only for purposes of inventory costing and income determination.

16-34 
(20 min.) 
Byproduct, disposal costs, ethics. 

1.
The comparative analysis prepared by the cost accountant is flawed. In the process further alternative, he has erroneously included the $250,000 allocated joint costs. Allocated joint costs are irrelevant because they are not incremental costs of the alternative being considered. If the joint costs allocated are taken out, it becomes clear that financially it would be to the advantage of the company to process further the product as it would increase the operating income by $150,000 [$500,000 – ($300,000 + $50,000)]. Furthermore, the dumping alternative does not consider potential future costs that may arise from environmental liabilities.

2.
It appears that there would be no legal ramifications if the company decided to dump the hazardous product into the Gulf. The country either may have no laws against such dumping, or even if they exist, they are not enforced in accordance with the government policy. A more important consideration, however, is the ethical implications. To knowingly dump a hazardous material into the Gulf would certainly result in water pollution. This is an unacceptable action from a societal standpoint. It is important to remember that an act that does not violate any laws is not necessarily an ethical act. Ethical considerations go beyond legal considerations. In different parts of the world, legal systems are imperfect and not comprehensive. It is the responsibility of top management to take a broader, societal view when making decisions. In other words, a business should take its social responsibility seriously, by making it an integral part of the decision-making process. In the long run it is in the best interest of all stakeholders as well as the business itself.
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