Chapter 09 - Joint-Process Costing


Chapter 9

Joint-Process Costing

ANSWERS to Review Questions

9.1
See the definitions in the chapter or glossary in the textbook for definitions of key terms.

9.2
Joint production processes are characterized by the transformation of common (joint) inputs into multiple products such that use of the common inputs cannot be traced directly to any individual products.

9.3
Joint products appear at the split-off point of a joint-production process. These joint products might be treated as final products and sold as-is, or as intermediate products that are added to other processes or are processed further for sale as final products.

9.4
Joint and indirect costs are similar in that they may support multiple cost objects but cannot be traced directly to any.  Joint process costs are, by definition, impossible to trace to a particular output; whereas, it might be possible to trace indirect costs to a particular product (e.g., number of nails in a house).

9.5
Joint product decision making involves the following steps:


a. Identify all alternative sets and quantities of final products possible from the joint process.


b. Forecast the sales price of each final product


c. Estimate the costs (if any) required to further process joint products into salable products


d. Choose the set of products with the overall maximum profit

9.6
Net realizable value is sales revenue less further processing costs (if any) after split-off. 

9.7
The objective of joint-cost allocation is to measure all the costs of production for each joint product. These production costs include further processing costs and a reasonable share of joint processing costs.

9.8
Because the NRV method allocates joint costs on relative contributions to profit after split-off, it cannot change the relative profitability of joint products. Thus, the NRV method is less likely to lead to incorrect product decisions than a physical-measures method when physical quantities of outputs are not directly related to NRV.

9.9
A physical-measures method might be preferred when sales prices are not known, not available, or are too uncertain to use as a reliable basis for NRV.

9.10
The basic difference between allocating costs to joint or by-products is that, though byproducts are “joint products,” no costs are allocated to by-products – only to main products.

9.11
If the net realizable value of a joint product is not material, it is considered a by-product.

9.12
If the organization has committed to operating the joint process, joint costs are irrelevant to subsequent decisions about selling or further processing of joint products. In this case, only further processing costs are important. Joint costs are important, however, in assessing the overall profitability of the process.

9.13
If an organization, such as a telecommunication company, sets some prices based on full costs, including allocated joint costs, it might be possible to increase profits by choosing the joint-cost allocation method that results in allocating the most cost to the products or services covered by rate regulations. Similarly, insurance reimbursements might be based on full costs, which can be measured advantageously by careful choice of the joint-cost allocation method.

9.14
Joint products have relatively large (material) net realizable values. By-products, however, have relatively small (immaterial) net realizable values. Scrap might be the result of producing defective products, which must be disposed of at little or no value.

ANSWERS to CRITICAL ANALYSIS

9.15
Joint cost allocations also might affect performance evaluations that are based in part on costs, such as earnings or return on investment. (E.g., each of two managers is responsible for two different products coming from a joint process.)  Joint cost allocations also might affect decisions to provide certain products or services that are subject to rate regulation or cost-based reimbursement. Joint cost allocations also can affect the desirability of cost-sharing joint ventures.

9.16
The mechanics of joint cost allocation are identical to pro rating underapplied overhead – choose a basis for allocating the amount of joint cost (or overhead variance), compute relative amounts of the basis associated with each product (or account), allocate the joint cost (or overhead variance) based on the relative amount of the allocation base.

9.17
The two companies should clearly identify expectations about management of the plant and disposition of the outputs. Though this situation seems to focus only on the joint costs of production, further processing (or storage and transportation) costs could be sources of conflict if they are not also considered. With regard to the joint process costs, each company should commit to a schedule of annual output and sharing of the output, with renegotiations possible. Allocations of the joint cost could be based on either a physical measures or NRV method, depending on negotiations between the companies.

9.18
The scale of refinery operation is important because of the effects on different levels of resources needed to operate the refinery. The refinery corporation should pass its costs of operations (obtaining, receiving, and refining crude oil) through a reasonable cost-allocation method to the two partners (probably NRV unless this is the beginning of a period of unstable prices). However, there must be some control over the refinery’s operating costs or it will have no incentive to operate efficiently. This control could be a budgetary or market control (e.g., costs in comparable refineries). The agreement also should have clear guidelines for amending the agreement.

9.19
Answers will vary.

9.20
If sales quantities always equal production quantities, the cost allocation method would not matter for aggregate financial reporting. However, if sales of some of the joint products are less than production, joint costs can build up in inventory. Joint cost allocation methods may create different costs of products, so it could matter to managers whose evaluations and bonuses depend on reported earnings.

9.21
Costs and benefits of shutting down the division are quantitative and qualitative, as shown below:

	Costs
	Benefits

	Loss of current contribution to profit
	Improved overall efficiency if less efficient divisions are dropped

	Costs of decommissioning and disposing of physical assets (inventories, plant, property and equipment)
	Use of talented employees in more effective division

	Possible environmental cleanup costs
	Improved reputation for efficiency may attract better physical and human capital

	Retraining, relocating, or terminating employees
	Closing may get other divisions’ attention and cause them to become more efficient

	Lost income to surrounding community, with numerous adverse effects on commercial and public sectors
	

	Loss of community goodwill and possible adverse effects on company reputation
	


9.22
Joint-cost allocations are arbitrary, but that does not mean they are without justification or rational use beyond financial or tax reporting. Joint-cost allocations might be used for performance evaluations, setting regulated prices, and establishing contract or insurance reimbursements. Some people feel passionately that arbitrary cost allocations should be avoided for management decision making. We agree that naïve or capricious allocations could be misleading or damaging to decision making. However, this does not have to occur, and should not. Understand when joint-cost allocations are useful for decision making and when they should be avoided.

9.23
Making production decisions, such as sell now or process further decisions, based on gross margin per unit, particularly if a physical measures method is used, could distort the contributions to profit (NRVs) that can be obtained from alternative dispositions of joint products. If, however, physical quantities are positively related to NRVs and further processing costs are absent or similar across joint product alternatives, little distortion may be expected. In this case production decisions based on gross margin per unit may resemble NRV per unit and could be acceptable. This text’s stance is that this is rarely necessary, and production decisions should be based on NRV after split-off.

9.24
Exhibit 9-4 might have the appearance of “truth” to many. However, such presentations usually represent a “base case” that should be evaluated critically, not accepted uncritically as the basis for important decisions. It would be desirable to identify different “scenarios” or values for the various revenue and cost numbers. These could be plugged into the model to estimate the effects on profitability of different scenarios. Decision makers should be engaged in this process so that they can (1) understand how the model is constructed, (2) offer recommendations for improving the model, and (3) witness and evaluate the impacts of different scenarios. 

SOLUTIONS to eXERCISES

9.25
(40 min) Joint costing

Answers will vary.  If students need hints, recommend companies that produce products from natural resources, such as timber, oil and gas, cattle, and mining.
9.26
(30 min) Sell or process further

Production decision: Sell Laudinium as is for $400,000 (no other choice). The NRV of T-Prime ($120,000 = $200,000 - $80,000) exceeds that of Tranquil ($100,000). The total NRV of selling Laudinium and T-Prime ($520,000 = $400,000 + $120,000) exceeds the joint processing cost of $300,000, so the process overall is profitable. Thus, the company should produce and sell Laudinium and T-Prime.

	Product
	Sales value
	Further Processing
	NRV

	Laudinium………..
	$400,000
	-
	$400,000

	Tranquil…………..
	    100,000
	-
	100,000

	T-Prime…………...
	200,000
	80,000
	120,000


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.27
(30 min) Sell or process further


Production decision: The NRV after split off for each product is positive. Furthermore, the total NRV exceeds the joint processing cost. Therefore all joint products should be sold after further processing;

	Product
	Sales value
	Further Processing
	NRV

	Lead……………….
	$20,000
	$6,000
	$14,000

	Copper……………
	40,000
	5,000
	35,000

	Manganese………
	30,000
	9,000
	21,000


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.28
(30 min) NRV method

	
	A
	B
	C
	D

	1
	
	Laudinium
	T-Prime
	Total

	2
	NRV
	      $400,000 
	$120,000
	 $520,000

	3
	% of total NRV
	76.9231% 

       (B2/D2)
	23.0769%

(C2/D2)
	100%



	4
	Joint Cost Allocations
	 $230,769 

       (B3xD4)
	$69,231
     (C3xD4)
	$300,000


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.29
(30 min)  Physical measures method

	

	A
	B
	C
	D

	1
	
	Laudinium
	T-Prime
	Total

	2
	Units
	400 
	100
	500

	3
	% of total units
	80% 

       (B2/D2)
	20%

(C2/D2)
	100%



	4
	Joint Cost Allocations
	 $240,000 

       (B3xD4)
	$60,000

     (C3xD4)
	$300,000


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.30
(30 min)  Relative Sales Value at Split Off and Constant Gross Margin Percentage Method


(1)  Relative sales value at split-off method

	

	A
	B
	C
	D

	1
	
	Laudinium
	T-Prime
	Total

	2
	Sales value at split-off
	$ 400,000
	$ 200,000
	$ 600,000

	3
	% of total sales value at split-off
	66.6667% 

       (B2/D2)
	33.3333%

(C2/D2)
	100%



	4
	Joint Cost Allocations
	 $ 200,000 

       (B3xD4)
	$ 100,000

     (C3xD4)
	$ 300,000


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 

(2)  Constant gross margin percentage method

	
	Laudinium
	T-Prime
	Total

	Sales value
	 $400,000 
	$200,000
	 $600,000
	

	Joint cost allocations (step 3)
	253,333
	46,667
	300,000
	

	Additional processing costs
	             0       
	  80,000
	    80,000
	

	Gross margin (step 2)
	$146,667
	$73,333
	$220,000
	

	Gross margin % (step 1)
	36.6667%
	36.6667%
	36.6667%
	


9.31
(30 min) NRV method

	
	Lead
	Copper
	Manganese     Total

	NRV
	 $14,000 
	$35,000
	 $21,000
	$70,000

	% of total NRV
	20%
	50%
	30%
	100%

	Joint Cost Allocations
	$10,000*
	$25,000*
	$15,000*
	$50,000


* Amount equals percent of total NRV times total joint costs of $50,000 

   (e.g., for the Lead product, $10,000 = 20% x $50,000)

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.32
(30 min) NRV method; solve for unknowns


a.


First, fill in known facts:

	
	A
	B
	C
	D

	1
	Product
	NRV
	% NRV
	Joint cost allocations

	2
	Leprechauns
	      $21,000 
	60%

(B2/B4)
	 $12,000

(C2*D4) 

	3
	Shamrocks
	     14,000 
	40%

(B3/B4)
	           8,000

(C3*D4)

	4
	Totals
	 $ 35,000 
	100%
	Y = $20,000*


Then, solve for the unknown (total joint costs):


* Y = D4, total joint cost before allocation


  D2 = C2 x D4, allocation to Leprechauns


$12,000 = 0.60 x Y

Y = $12,000 ( 0.60 = $20,000
EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.33
(30 min) NRV method; presentation

Answers will vary but should reflect the following issues.

a.  Decision-making implications:

· Production decisions should be made before allocating joint costs unless special circumstances warrant (e.g., cost-based reimbursement)

· NRV is based on actual or estimated sales value less further processing costs

· By-product NRVs may reduce joint processing costs or count as other revenue


b.  Steps to follow for allocating joint costs:

· Estimate the sales revenue for each product

· Deduct additional processing costs from the estimated sales revenue to find the net realizable value at the split-off point

· Allocate joint costs based on the relative proportion of NRV for each product to the total NRV

c.  Major difference with the physical-measures method:

· Physical-measures method does not allocate costs proportional to economic values of each product

9.34
(30 min)  Comparison of methods

a.  

	
	A
	B
	C
	D

	1
	
	Product C
	Product R
	Total

	2
	NRV
	      $140,000 
	$60,000
	 $200,000

	3
	% of total NRV
	70% 

       (B2/D2)
	30%

(C2/D2)
	100%



	4
	Joint Cost Allocations
	 $84,000 

       (B3xD4)
	$36,000

     (C3xD4)
	$120,000


b. Don’t use the by-product’s NRV, or allocate joint costs to the by-product, X.

	
	A
	B
	C
	D

	1
	
	Product A
	Product B
	Total

	2
	NRV
	      $100,000 
	$100,000
	 $200,000

	3
	% of total NRV
	50% 

       (B2/D2)
	50%

(C2/D2)
	100%



	4
	Joint Cost Allocations
	 $58,500 

       (B3xD4)
	$58,500

     (C3xD4)
	$117,000


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.34 c. 
(continued)

c. First, determine which products to process further or sell at split-off. (Shading represents higher of sales value at split-off or NRV)

	Product
	Sales value

at split-off
	Sales value after further processing
	    Further processing

costs
	NRV*

	W
	 $    70,000 
	$90,000 
	$7,500 
	$  82,500 

	X
	          60,000 
	          70,000 
	6,000 
	64,000 

	Y
	          40,000 
	          50,000 
	            4,000 
	46,000 

	Z
	      30,000 
	    32,000 
	    3,500 
	    28,500 

	
	$  200,000 
	$242,000 
	$21,000 
	$221,000 


    
* NRV = Sales value after further processing minus further processing costs (e.g., for product W, $82,500 = $90,000 - $7,500)

Then allocate joint costs:

	Product
	NRV
	% NRV**
	Joint cost allocations***

	W
	 $   82,500 
	37.0787%
	 $29,663 
	

	X
	64,000 
	28.7640%
	23,011 
	

	Y
	46,000 
	20.6742%
	16,539 
	

	Z
	      30,000 
	13.4831%
	  10,786 
	

	
	 $  222,500 
	100%
	 $80,000 
	



** Represents product’s NRV as percent of total NRV (e.g., for product W, 37.08%=$82,500/$222,500)


*** Joint cost allocation equals total joint costs times percent NRV (e.g., for product W, $29,663=37.08%x$80,000); rounding errors are a result of rounding the “% NRV” calculation

9.35
(30 min)  Comparison of methods

a.
Joint cost allocations using the physical-measure approach:

	
Product
	Units
	% Units*
	Joint cost allocations**

	X
	          12,000 
	40.0000%
	 $32,000 
	

	Y
	          10,000 
	33.3333%
	 $26,667 
	

	Z
	  8,000 
	26.6667%
	 $21,333 
	

	
	30,000 
	100%
	 $80,000 
	



* Represents units of product as percent of total units (e.g., for product X, 40%=12,000/30,000)


** Joint cost allocation equals total joint costs times percent units (e.g., for product X, $32,000 =40%x$80,000)


Thus, the costs to produce product X total $50,000 (= $32,000 in joint costs allocated + $18,000 in further processing costs)

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.35
(continued)  

b.
Joint cost allocations using NRV approach:


First, determine the most profitable production decisions. The following table shows that both X and Y should be processed further, but Z should not. (Shading represents higher of sales value at split-off or NRV)  
	Product
	Sales at split-off
	Sales value after further processing
	Further Processing
	NRV***

	X
	 $  80,000 
	$110,000 
	$18,000 
	$  92,000 

	Y
	          70,000 
	          90,000 
	          14,000 
	76,000 

	Z
	    50,000 
	    60,000 
	   12,000 
	    48,000 

	
	$200,000 
	$260,000 
	$44,000 
	$216,000 



*** NRV = Sales value after further processing minus further processing costs (e.g., for product X, $92,000 = $110,000 - $18,000)

Then, allocate joint costs:

	Product
	NRV+
	% NRV++
	Joint cost allocations+++

	X
	 $  92,000 
	42.20%
	 $33,760 
	

	Y
	 76,000 
	34.86%
	    27,888 
	

	Z
	    50,000 
	22.94%
	   18,352 
	

	
	 $218,000 
	100.00%
	 $80,000 
	



+ Amount is the larger of sales at split-off or NRV


++ Represents product’s NRV as percent of total NRV (e.g., for product X, 42.20%=$92,000/$218,000)


+++Joint cost allocation equals total joint costs times percent NRV (e.g., for product X, $33,760=42.20%x$80,000)

Thus, the costs to produce product Y total $41,888 (= $27,888 in joint costs allocated + $14,000 in further processing costs)

9.36
(30 min) Relative Sales Value at Split-Off and Constant Gross Margin Percentage Methods


(1)  Relative sales value at split-off method

	
	Product X
	Product Y
	  Product Z              Total

	Sales value at split-off
	$80,000
	$70,000
	$50,000
	$200,000

	% of total sales value at split-off*
	40%
	35%
	25%
	100%

	Joint cost allocations**
	 $32,000 
	$28,000
	$20,000
	$80,000



* Percentage equals product’s sales value at split-off divided by total sales value at split-off (e.g., for product X, 40% = $80,000 / $200,000)


** Joint cost allocation equals % of total sales value at split-off times total joint costs (e.g., for product X, $32,000 = 40% x $80,000)

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 

(2)  Constant gross margin percentage method

	
	Product X
	Product Y
	    Product Z        Total

	Sales value
	 $110,000 
	$90,000
	 $50,000
	$250,000

	Joint cost allocations (step 3)
	31,280
	26,320
	22,400
	80,000

	Additional processing costs
	    18,000 
	  14,000
	             0
	    32,000

	Gross margin (step 2)
	$60,720
	$49,680
	$27,600
	$138,000

	Gross margin % (step 1)
	55.20%
	55.20%
	55.20%
	55.20%


9.37
(20 min) Physical-measures method with by-product


Deduct the NRV of the by-product, methane, from the joint processing cost to get the joint costs to be allocated ($176,000 = $180,000 - $4,000).

	

	A
	B
	C
	D

	1
	
	Nitro
	Phospho
	Total

	2
	Units
	50,000
	75,000
	125,000

	3
	% of total units
	40% 

       (B2/D2)
	60%

(C2/D2)
	100%



	4
	Joint Cost Allocations
	 $70,400 

       (B3xD4)
	$105,600

     (C3xD4)
	$176,000


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.38
(20 min)  By-products

	
	Method 1
	
	Method 2
	

	Sales revenue

	$140,000
	
	$140,000
	
	

	Other income

	450
	
	-0-
	
	

	Total revenue

	$140,450
	
	$140,000
	
	

	Cost of goods sold:
	
	
	
	
	

	 Unadjusted

	72,000
	
	72,000
	
	

	 Less: By-product net realizable value

	
	
	(450
	)
	

	Adjusted cost of goods sold

	$72,000
	
	$71,550
	
	

	Gross margin

	$68,450
	
	$68,450
	
	


9.39
(25 min.) By-products

a.
Net amount from by-product = $16,800 [= 2,400 units x ($8 – $1)]

	Cost of goods sold
	=
	$200,000 – $16,800

	
	=
	$183,200




Gross margin = $400,000 – $183,200= $216,800

b.
Gross margin would not be affected.

	Sales

	$400,000

	Other revenue
	16,800

	
	416,800

	COGS

	200,000

	Gross margin

	$216,800


c.
There would be no effect on the company’s profits.

SOLUTIONS to pROBLEMS

9.40
(40 min) Sell or process further

 
The memo should include a presentation of alternatives similar to what is shown below.  Further processing appears to be the most profitable approach as it yields a net realizable value of $1,900,000 (option 2 below), versus a net realizable value of $1,800,000 with no further processing (option 1 below).


Option 1:  Sell bark chips with no further processing


Sales revenue totals $1,800,000 


Option 2:  Process bark chips further into three products

Note that the total number of units is calculated as follows (one unit = one hundred cubic feet):  

75,000 units = $1,800,000 revenue ( $24 revenue per unit

These units are broken out by product below:

Product

Proportion
Units

Unit Price
Sales Value


Large bark

   30%

22,500

$64

$1,440,000



Medium bark

   60%

45,000

$32

  1,440,000



Mulch


   10%

  7,500

$8

       60,000


Sales value







$2,940,000



Further processing






 (1,040,000)


Net realizable value






$1,900,000
EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.41
(50 min) Sell or process further

a. 
The first decision is to determine whether to sell product Y at the split-off point or process it further.

b. 
Decision-making spreadsheet

	
	A
	B
	C
	D
	E                         F                      G

	1
	Product
	Quantity
	Sales price at splitoff
	Further processing
	Sales price after 

further processing

	2
	X
	    1,000,000 
	 $  0.09 
	
	
	
	

	3
	Y
	       500,000 
	 $  0.05 
	$ 20,000 
	 $  0.10 
	
	

	4
	Z
	       100,000 
	
	         1,500 
	 $  0.02 
	
	

	5
	Joint cost
	 $ 160,000 
	
	
	
	
	

	6
	Option 1: Sell X & Y at split-off and Z after further processing
	
	
	

	7
	Product
	Sales value
	Further processing costs
	NRV
	
	
	

	8
	X
	 $  90,000* 
	  0
	 $   90,000 
	
	
	

	9
	Y
	         25,000+ 
	0
	         25,000 
	
	
	

	10
	Z
	      2,000^ 
	$1,500 
	         500 
	
	
	

	11
	totals
	$ 117,000 
	$1,500 
	$ 115,500 
	
	
	

	12
	Option 2: Sell X at splitoff and Y & Z after further processing
	
	
	

	13
	Product
	Sales value
	Further processing costs
	NRV
	
	
	

	14
	X
	 $  90,000* 
	0
	 $   90,000 
	
	
	

	15
	Y
	         50,000# 
	$ 20,000 
	         30,000 
	
	
	

	16
	Z
	      2,000^ 
	    1,500 
	           500 
	
	
	

	17
	totals
	$ 142,000 
	 $ 21,500 
	$ 120,500 
	
	
	


       * $90,000 = 1,000,000 liters x $0.09 per liter sales price at split off


+ $25,000 = 500,000 liters x $0.05 per liter sales price at split off


^ $2,000 = 100,000 liters x $0.02 per liter sales price after further processing


# $50,000 = 500,000 liters x $0.10 per liter sales price after further processing

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.41  (continued) 


Calculations of total and unit costs

	
	A                                             B
	C
	D
	E
	F
	G

	18
	Option 1: Joint cost allocations
	
	
	
	
	

	19
	Product
	Quantities
	% Quantity
	Joint cost
	Further processing
	Total cost
	Cost/unit

	20
	X
	    1,000,000 
	0.6250
	 $ 100,000 
	             -   
	 $ 100,000 
	 $ 0.100 

	21
	Y
	       500,000 
	0.3125
	   50,000 
	                -   
	         50,000 
	  0.100 

	22
	Z
	   100,000 
	0.0625
	     10,000 
	$ 1,500 
	   11,500 
	0.115 

	23
	
	1,600,000 
	100.00%
	$ 160,000 
	$ 1,500 
	$ 161,500 
	

	24
	Option 2: Joint cost allocations
	
	
	
	
	

	25
	Product
	Quantities
	% Quantity
	Joint cost
	Further processing
	Total cost
	Cost/unit

	26
	X
	    1,000,000 
	0.6250
	 $ 100,000 
	        -   
	 $ 100,000 
	 $ 0.100 

	27
	Y
	       500,000 
	0.3125
	 $   50,000 
	        $ 20,000 
	         70,000 
	 0.140 

	28
	Z
	   100,000 
	0.0625
	$   10,000 
	       1,500 
	    11,500 
	 0.115 

	29
	
	1,600,000 
	100.00%
	$ 160,000 
	$  21,500 
	 $ 181,500 
	


d. 
The spreadsheet may be used to demonstrate the effect of changes in sales prices or costs on decision-making by altering each of the model inputs (lines 2, 3, and 4) and assessing the impact of each change on the profitability of each option. 

9.42
(20 min) NRV method

	Product
	Quantity (pounds)
	Sales price at split-off
	Total

Sales Value

	Cocoa butter
	20
	$ 1.10
	$ 22.00

	Cocoa powder
	45
	0.90
	40.50

	
	
	
	

	Joint processing cost
	 $ 52.00* 
	
	

	Plus disposal cost of shells
	     2.00
	
	

	Total joint processing cost
	$ 54.00 
	
	

	
	
	
	

	Product
	NRV
	% NRV
	Joint cost

	Cocoa butter
	 $ 22.00 
	35.20%
	 $ 19.01 

	Cocoa powder
	   40.50 
	64.80%
	   34.99 

	Total
	$ 62.50 
	100.00%
	$ 54.00 



* $52 = $15 for cocoa beans + $37 processing costs

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.43
(20 min) Physical-measures method

	Product
	Quantity
	% Quantity
	Joint cost

	Cocoa butter
	20
	30.77%
	 $ 16.62 

	Cocoa powder
	45
	69.23%
	   37.38 

	Total
	65
	100.00%


	$ 54.00 

	Joint processing cost
	 $ 52.00* 
	
	

	Plus disposal cost of shells
	     2.00
	
	

	Net joint processing cost
	$ 54.00 
	
	



* $52 = $15 for cocoa beans + $37 processing costs

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.44
(20 min) Sell or process further

a.
Cocoa butter should be sold after processing further.  This results in a net realizable value of $29 (option two below) versus $22 if the cocoa is sold at the split-off point (option one below).

Option one:  Sell cocoa butter at split-off point

	Product
	Quantity (pounds)
	Sales price at splitoff
	Sales Value

	Cocoa butter
	20
	$ 1.10
	$ 22.00

	Cocoa powder
	45
	0.90
	40.50



Option two:  Sell cocoa butter after processing further

	
	Quantity
	Sales price at splitoff
	Price after processing
	Further processing
	NRV

	Cocoa butter
	               20 
	
	 $ 1.60 
	 $ 0.15 
	 $ 29.00+ 

	Cocoa powder
	               45 
	 $ 0.90 
	
	
	40.50 


+ $29 = 20 pounds x ($1.60 sales price - $0.15 further processing costs)
b.  
Allocation of joint costs assuming cocoa butter is processed further:

	
	Quantity
	Sales price at splitoff
	Price after processing
	Further processing
	NRV

	Cocoa butter
	               20 
	
	 $ 1.60 
	 $ 0.15 
	 $ 29.00 

	Cocoa powder
	               45 
	 $ 0.90 
	
	
	40.50 

	
	
	
	
	
	

	Joint processing cost
	 $ 52.00 
	
	
	
	

	Plus disposal cost of shells
	     2.00
	
	
	
	

	Net joint processing cost
	 $ 54.00

 
	
	
	
	

	
	NRV
	% NRV
	Joint cost
	
	

	Cocoa butter
	 $ 29.00 
	41.73%
	 $ 22.53 
	
	

	Cocoa powder
	   40.50 
	 58.27%
	   31.47 
	
	

	Total
	$ 69.50 
	100.00%
	$ 54.00 
	
	


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.45
(30 min) Sell or process further
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9.45  (continued)

b. Joint cost allocations

The solution to part b is shown below.  Note that when this option is compared to options one and two (presented in problems 9.42 and 9.44), this option is preferred because it has lower disposal costs of the by-product, shells.

	
	Quantity
	Sales price at split-off
	Price after processing
	Further processing
	NRV

	Cocoa butter
	               20 
	
	 $ 1.60 
	 $ 0.15 
	 $ 29.00 

	Cocoa powder
	               45 
	 $ 0.90 
	
	
	 40.50 

	Cocoa shells
	               35 
	
	 0.05 
	 3.00 
	  (1.25)



	Joint processing cost
	 $ 52.00 
	
	
	
	

	Plus loss on shells*
	     1.25 
	
	
	
	

	Net joint processing cost
	$ 53.25 
	
	
	
	

	
	
	
	
	
	

	Product
	NRV
	% NRV
	Joint cost
	
	

	Cocoa butter
	 $ 29.00 
	41.73%
	 $ 22.22 
	
	

	Cocoa powder
	   40.50 
	58.27%
	   31.03 
	
	

	Total
	$ 69.50 
	100.00%
	$ 53.25 
	
	


* Shells are either disposed at a cost of  $2 per batch or they are sold at a net loss of $1.25.

9.46
(60 min) NRV method and effects of further processing

The answers to requirements a, b, and c follow the spreadsheet.  Students’ answers might differ depending how they deal with rounding.  A description of the information in the spreadsheet is as follows:

First compute the sales price per pound of each product sold (e.g., B6=B5/B2). Second, use these prices in row 6 to estimate the NRV of each product if all production (row 4) were sold (labeled alternative 1 in rows 11-15 -- this assumes a continued market for all products). Third, use the alternative 2 information for product X (further processing cost of $3; sales price after further processing of $5) to compute the expected NRV for all products produced (rows 16-21). Fourth, allocate the joint process costs (process A costs in cells B8-B10) to the most profitable product mix, which is alternative 2 (rows 22-26). Finally, assuming that product X is sold in the same quantities as originally expected (40,000 pounds), inventory analysis is performed in rows 28-33 using the full costs per pound of each product – allocated joint costs plus further processing costs (cells G23-G25).

	
	A
	B
	C
	D
	E
	F
	G

	1
	Products
	X
	Y
	Z
	
	
	

	2
	Pounds sold
	40,000
	118,000
	140,000
	
	
	

	3
	Pounds on hand at September 30
	100,000
	0
	80,000
	
	
	

	4
	Quantities produced
	140,000
	118,000
	220,000
	
	
	

	5
	Sales revenues
	$30,000 
	$177,000 
	$274,400 
	
	
	

	6
	Sales price per pound
	$0.75 
	$1.50 
	$1.96 
	
	
	

	7
	Processes
	A
	B
	C
	
	
	

	8
	Raw material cost
	$112,000 
	0
	0
	
	
	

	9
	Direct labor cost
	48,000
	$80,900 
	$191,750 
	
	
	

	10
	Manufacturing overhead
	20,000
	21,100
	73,250
	
	
	

	11
	Option 1 (sell product X at split-off) 

Products
	Quantities produced
	Estimated sales at split-off
	Est. sales after further processing
	Further processing
	Estimated NRV
	

	12
	X
	140,000
	$ 105,000 
	
	
	$105,000 
	

	13
	Y
	118,000
	
	$ 177,000 
	$ 102,000 
	75,000 
	

	14
	Z
	220,000
	
	431,200 
	265,000 
	166,200 
	

	15
	
	
	
	
	
	$ 346,200 
	


(continued on next page)

9.46 
(continued)

	16
	
	
	
	
	
	

	17
	Option  2 (process X further) 

Products
	Quantities produced
	Estimated sales at splitoff
	Est. sales after further processing
	Further processing
	Estimated NRV
	

	18
	X*
	140,000
	
	$ 700,000 
	$ 420,000 
	$ 280,000 
	

	19
	Y
	118,000
	
	177,000 
	102,000 
	75,000 
	

	20
	Z
	220,000
	
	431,200 
	265,000 
	   166,200
	

	21
	
	
	
	
	
	$ 521,200 
	

	22
	Joint cost allocation
	Estimated NRV
	%NRV
	Joint cost
	Further processing
	Total costs
	Cost per pound**

	23
	X
	$280,000 
	53.72%
	$96,700 
	$420,000 
	$516,700 
	$ 3.69

	24
	Y
	75,000 
	14.39%
	25,902
	102,000 
	127,902
	1.08

	25
	Z
	   166,200
	  31.89%
	    57,398
	  265,000 
	  322,398 
	1.47

	26
	
	$ 521,200
	100.00%
	$180,000 
	$787,000 
	$967,000 
	

	27
	
	
	
	
	
	
	

	28
	Inventory analysis
	X
	Y
	Z
	
	
	

	29
	Beginning inventory
	0
	0
	0
	
	
	

	30
	Cost of goods completed
	$ 516,700
	$ 127,902
	$ 322,398
	
	
	

	31
	Goods available
	$516,700
	127,902
	322,398
	
	
	

	32
	Less ending inventory
	369,071#
	              0 
	117,236
	
	
	

	33
	Cost of goods sold##
	$ 147,629
	$ 127,902
	$ 205,162
	
	
	


* Assumes further processing cost of $3 per pound and sales price after further processing of $5 per pound.

**  Cost per pound equals total costs divided by quantity produced (e.g., for product X, $3.69 = $516,700 ( 140,000 units produced)

#  $369,071 = $3.69 cost per pound x 100,000 pounds ending inventory

## Cost of goods sold equals goods available minus ending inventory (e.g., for product X, $147,629 = $516,700 - $369,071)

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
9.46 
(continued)

a.
Processing product X further results in potential additional operating profits of $175,000 ($175,000 = $521,200 from line 21 – $346,200 from line 15).  

b.
Answers will vary, but should address the difference in operating profits between alternative 1 (sell product X at the split-off point) with alternative 2 (process product X further).  The clear preference is to process product X further, resulting in additional operating profits of $175,000.

c.
The preferred approach is to process product X further (alternative 2).  The following answers assume this approach.

(1)  
NRV for product X = $280,000 (B23); Y = $75,000 (B24); Z = $166,200 (B25)

(2)  
Joint costs allocated to product X = $96,700 (D23); Y = $25,902 (D24); 

Z = $57,398 (D25)

(3)
Cost of goods sold for product X = $147,629 (B33); Y = $127,902 (C33); 

Z = $205,162 (D33)


(4)
Finished goods inventory cost for product X = $369,071 (B32); Y = $0 (C32); 




Z = $117,236 (D32)

9.47
 (35 min.) Find missing data; net realizable value

Air Extracts must use the net realizable value method because the ratio of nitrogen’s joint costs to the total does not equal the ratio of nitrogen’s physical units to the total.

1.
Allocate joint costs to hydrogen:


($15,000 hydrogen net realizable value ( $100,000) x $60,000 joint costs = $9,000 (answer to b)

2.
Joint costs allocated to oxygen:


$60,000 total – $30,000 to nitrogen – $9,000 to hydrogen = $21,000 (answer to a)

3.
The ratio of sales value at split-off for each product to total sales value at split-off equals the joint cost ratio:

	Nitrogen:
	
	($30,000($60,000) x $100,000
	=
	$50,000
	
	(answer to c)

	Oxygen:
	
	($21,000($60,000) x $100,000
	=
	$35,000
	
	(answer to d)


9.48
(45 min) Joint cost allocations with by-product


The spreadsheet first organizes the known facts of this problems and combines them into information that will be used in the analysis (rows 1-14). 

	
	A
	B
	C
	D

	1
	Products
	Seduction
	Romance
	Total

	2
	Production (ounces)
	2,000
	8,400
	

	3
	Sales price (per ounce)
	$        180 
	$          70 
	

	4
	Total revenue
	$ 360,000 
	$ 588,000 
	$ 948,000 

	5
	Packaging
	$ 120,000 
	$ 308,000 
	$ 428,000 

	6
	Further processing
	
	
	

	7
	   Materials
	
	  44,000 
	44,000 

	8
	   Conversion
	
	  180,000
	  180,000 

	9
	Product-specific costs
	$ 120,000 
	$532,000 
	$652,000 

	10
	Net realizable value
	$ 240,000 
	$  56,000 
	$296,000 

	11
	Joint processing cost
	
	
	

	12
	   Materials
	
	
	$ 100,000 

	13
	   Conversion
	
	
	   200,000

	14
	Total joint processing cost
	
	
	$ 300,000 


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
a.
Allocating joint costs using NRV method (answer is in column D):

	
	A
	B
	C
	D

	15
	NRV method
	
	
	

	16
	Products
	NRV
	% NRV
	Joint cost 

	17
	Seduction, B10
	$240,000 
	81.08%
	$243,240 

	18
	Romance, C10
	    56,000 
	  18.92%     
	    56,760 

	19
	Total
	$296,000 
	100.00%
	$300,000 


b.
Allocating joint costs using physical-measures method (answer is in column D):

	
	A
	B
	C
	D

	20
	Physical measures method
	
	
	

	21
	Products
	Quantity
	% Quantity
	Joint cost 

	22
	Seduction, B2
	          2,000 
	19.23%
	$  57,690 

	23
	Romance, C2
	  8,400 
	80.77%
	  242,310 

	24
	Total
	10,400 
	100.00%
	$300,000 


9.48 
(continued)

c.
Answers will vary, but should address the fact that the physical-measures method allocates joint costs based on the units produced, while the NRV method allocates joint costs based on the relative NRV of each product.  It is important to note that no matter which method of allocation is used, the allocation itself will be somewhat arbitrary.  Companies must be careful not to place too much importance on using the allocation of joint costs for decision-making purposes.

d.
The allocation of joint costs using the NRV method is shown in rows 30 through 34 (column D).  The allocation of joint costs using the physical-measures method is shown in rows 35 through 39 (column D).

	
	A
	B
	C
	D

	25
	
	
	
	

	26
	Include sale of byproduct
	Quantity
	Price
	Sales value

	27
	By-product
	12,000
	$1.50 
	$18,000 

	28
	Joint processing cost
	
	
	$300,000 

	29
	Joint processing cost net of byproduct sales
	$282,000 

	30
	NRV method
	
	
	

	31
	Products
	NRV
	% NRV
	Joint cost 

	32
	Seduction
	$240,000 
	81.08%
	$228,646 

	33
	Romance
	$56,000 
	18.92%
	$53,354 

	34
	Total
	$296,000 
	100.00%
	$282,000 

	35
	Physical-measures method
	
	
	

	36
	Products
	Quantity
	% Quantity
	Joint cost 

	37
	Seduction
	          2,000 
	19.23%
	$54,229 

	38
	Romance
	          8,400 
	80.77%
	$227,771 

	39
	Total
	        10,400 
	100.00%
	$282,000 


9.49
(40 min) Joint costing in a process costing context; net realizable value method

a.
Diagram
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(continued)

b.

	Process costs
	
	
	
	
	

	Process 1 (joint A, B & G)
	 $ 290,000 
	
	
	
	

	Process 2 (joint A & B)
	        76,000 
	
	
	
	

	Process 3 (G)
	      330,000 
	
	
	
	

	Process 4 (A)
	        32,960 
	
	
	
	

	B additional processing
	     16,200 
	
	
	
	

	Total process costs
	$ 745,160 
	
	
	
	

	Products
	Units
	Sales price
	Sales value
	Cost of additional processing
	NRV

	Alpha (A) 
	        46,200* 
	 $ 10.00 
	 $ 462,000 
	     $  42,000** 
	 $420,000 

	Gamma (G)
	        39,600# 
	24.00 
	      950,400 
	      330,000 
	620,400 

	Beta (B)
	19,800+
	$4.20
	83,160
	16,200
	Not applicable because  this NRV is part of Alpha’s NRV

	Spoilage
	  4,400^ 
	
	
	
	


* 46,200 units = 110,000 units of Rho x 60% to process 2 x 70% to process 4

** $42,000 = $32,960 cost of process 4 + $76,000 cost of process 2 - $66,960 NRV of Beta, which reduces the cost of the main product Alpha per by-product method (2) in the book.    To find the NRV of Beta, simple subtract the $16,200 additional processing costs from the sales revenue of $83,160 (=$4.20 per unit x 19,800 units sold). 
# 39,600 units of Gamma = 110,000 units of Rho x 40% to process 3 x 90% to Gamma

+19,800 = 110,000 of Rho x 60% to Process 1 x  30% to Beta.

^ 4,400 units loss = 110,000 units of Rho x 40% to process 3 x 10% loss

Note that the total NRV is $1,040,400 (= $420,000 + $620,400) for Alpha and Gamma.  The NRV of Beta has already been figured into the NRV of its main product, Alpha.  

Allocation of $290,000 to Alpha: $420,000/($420,000 + $620,400) x $290,000 

= $117,070   

Allocation of $290,000 to Gamma: $620,400/($420,000 + $620,400) x $290,000
= $172,930
9.50
(40 min) Maximum input price; net realizable value method

a. and b.
First, calculate the total NRV from the two products, J and M. This is shown in rows 2-4. Then subtract from this the committed conversion costs and required return on sales (cells B6 to B9). The remainder (B10) is the most Harrison can spend on materials and still cover its other process and opportunity costs. Rows 11 – 18 demonstrate that this level of materials cost (and other parameters) generates the required return on sales.

	
	A
	B
	C
	D
	E
	F

	1
	Products
	Quantity
	Sales price
	Sales value

(B x C)
	Further processing
	NRV

(D – E)

	2
	J
	8,000
	 $ 41.50 
	 $ 332,000 
	 $  56,250 
	 $ 275,750 

	3
	M
	30,000
	 $ 12.00 
	$ 360,000 
	             -   
	   360,000 

	4
	Total
	38,000 
	
	$ 692,000 
	$ 56,250 
	$ 635,750 

	5
	Required return on sales
	20%
	
	
	
	

	6
	Total NRV
	 $ 635,750 
	= F4
	
	
	

	7
	Less 
	
	
	
	
	

	8
	   Conversion cost
	114,075 
	
	
	
	

	9
	   Required return on sales
	   138,400 
	= B5 x D4
	
	
	

	10
	Maximum materials cost
	$ 383,275 
	=B6 – sum(B8:B9)
	
	

	11
	Proof:
	
	
	
	
	

	12
	Sales revenue
	 $ 692,000 
	= D4
	
	
	

	13
	Less 
	
	
	
	
	

	14
	   Conversion cost
	114,075 
	= B8
	
	
	

	15
	   Materials cost
	 383,275 
	= B10
	
	
	

	16
	   Further processing
	     56,250 
	= E4
	
	
	

	17
	Operating profit
	$ 138,400 
	= B12 – sum(B14:B16)
	
	

	18
	Return on sales
	20%
	= B17/B12
	
	
	


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
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(30 min) Effect of by-product versus joint cost accounting

a.
(1)
Donatello accounted for as a main product.

	Product
	
	% NRV
	
	Joint cost
	
	Allocation

	Michaelangelo:
	
	60%
	x
	$365,500
	=
	$219,300

	Raphael:
	
	30%
	x
	$365,500
	=
	$109,650

	Donatello:
	
	10%
	x
	$365,500
	=
	$ 36,550



(2)
Donatello accounted for as a by-product.

	Product
	
	Proportion NRV
	
	Net joint cost
	
	Allocation

	Michaelangelo:
	
	60%
	x
	$327,900a
	=
	$218,600

	
	
	60% + 30%
	
	
	
	

	Raphael:
	
	30%
	x
	$327,900a
	=
	$109,300

	 
	
	60% + 30%
	
	
	
	

	Donatello:
	
	No joint cost is allocated to Donatello.


a$327,900 = $365,500 – $37,600 NRV of Donatello.

b.
If Donatello is considered a by-product, its net realizable value reduces the joint costs of the other two products. Alternatively, its net realizable value may be treated as other revenue.  Because its NRV is immaterial, there is no need to allocate joint costs to the by-product.

9.52
(40 min) Joint cost allocation and product profitability

	Joint costs
	
	
	
	
	

	   Materials
	$  60,000 
	
	
	
	

	   Conversion
	    65,600
	
	
	
	

	Total joint costs
	$125,600 
	
	
	
	

	Products
	Quantity
	Sales value
	
	
	

	Wafers
	45,000
	$  20,000 
	
	
	

	Chips
	15,000
	  140,000 
	
	
	

	Total
	60,000
	$160,000 
	
	
	

	Physical measures allocation
	Quantity
	% Quantity
	a.

Joint cost
	Sales value
	c.

Profit

	Wafers
	45,000
	75%
	$  94,200 
	$  20,000 
	($ 74,200)

	Chips
	15,000
	25%
	    31,400 
	  140,000 
	  108,600 

	
	60,000
	100%
	$125,600 
	$160,000 
	$  34,400 

	NRV allocation
	NRV
	% NRV
	b.

Joint cost
	Sales value
	c. 

Profit

	Wafers
	$  20,000 
	12.5%
	$  15,700 
	$  20,000 
	  $  4,300 

	Chips
	  140,000 
	87.5%
	  109,900 
	  140,000 
	  30,100 

	
	$160,000 
	100%
	$125,600 
	$160,000 
	$34,400 


Because these are joint products, it is impossible to tell precisely how much of the joint processing cost is incurred by each product. Thus, even though the profit calculations based on allocations of joint costs using physical measures look more unusual than those based on NRV, neither is an accurate measure of profitability. At least the NRV-based profits would not mislead someone into not selling Wafers, which might happen if only physical measures are used to allocate joint costs.

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
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(30 min) Joint cost allocation and product profitability

a.
Greenchem would not sell AM-12 to Flank unless it could generate at least as much NRV as from its current situation (F3).  To recover the proposed further processing cost (E5), sales of AM-12 it would have total $300,000 (E5 + F5). For 60,000 units (B3), this is $5.00 per unit (C5).

	
	A
	B
	C
	D
	E
	F

	1
	Joint costs
	$300,000 
	
	
	
	

	2
	Products
	Quantity
	Sales price
	Sales value
	Further processing
	NRV

	3
	AM-12 (current)
	60,000
	$3.50 
	$210,000 
	0
	$210,000 

	4
	BM-36
	40,000
	
	
	
	

	5
	Alternative: Sell AM-12 after further processing
	 $   5.00

= D5/B3 
	300,000

= E5 + F5
	90,000
	 $ 210,000




b.
Operating profit is $50,000 (B16), and the cost of ending inventory is $45,000 (B20).

	
	A
	B
	C
	D
	E
	F

	6
	Physical measures allocation
	Quantity
	% Quantity
	Joint cost
	Further processing
	Cost per unit

	7
	AM-12
	60,000
	60%
	$180,000 
	$ 90,000 
	$4.50* 

	8
	BM-36
	  40,000
	40%
	  120,000 
	            0 
	$3.00 

	9
	
	100,000
	100%
	$300,000 
	$ 90,000 
	

	10
	Sales of AM-12
	
	
	
	
	

	11
	Sales price
	$5.50 
	
	
	
	

	12
	Cost per unit
	$4.50 
	=F7
	
	
	

	13
	Sales quantity
	50,000
	
	
	
	

	14
	Sales revenue
	$275,000 
	=B11xB13
	
	
	

	15
	Cost of sales
	  225,000 
	=B12xB13
	
	
	

	16
	Operating profit
	$  50,000 
	
	
	
	

	17
	Cost of inventory
	
	
	
	
	

	18
	Units in inventory
	10,000
	
	
	
	

	19
	Unit cost
	$    4.50 
	
	
	
	

	20
	Cost of ending inventory
	$45,000 
	
	
	
	


* $4.50 = ($180,000 allocated joint cost + $90,000 further processing cost) ( 60,000 units

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
SOLUTIONS to CASES

9.54
(60 min) Joint-product decision-making and joint-cost allocation in a risky venture

Note that this is much easier to solve if spreadsheet software is used.

a. 
Analysis of profitability. The commercialized process appears to be profitable, as shown in the spreadsheet below. Note that cells C1-C8 permits adjusting metals prices for possible fluctuations (part b). 

	
	A
	B
	C
	D

	1
	Process costs
	Expected costs & prices
	Metals price fluctuation
	Adjusted costs & prices

	2
	    Materials
	$  6,600,000 
	0.00%
	 $  6,600,000 

	3
	    Conversion
	12,500,000
	
	12,500,000 

	4
	General & Administrative cost
	    1,800,000
	
	    1,800,000 

	5
	Total costs
	$20,900,000
	
	$20,900,000 

	6
	Expected sales prices
	
	
	

	7
	   Steel
	$   170 
	0.00%
	 $   170 

	8
	   Zinc
	$1,200 
	0.00%
	 $1,200 

	9
	Products
	Proportion
	Quantities
	Sales value

	10
	   Steel
	98%
	117,600 
	 $ 19,992,000 

	11
	   Zinc
	    2%
	    2,400 
	     2,880,000 

	12
	
	100%
	120,000
	$ 22,872,000 

	13
	Operating profit before tax
	
	
	 $ 1,972,000 


EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
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(continued)

b. 
Effects of commodity price fluctuations. No, the process would no longer be profitable, as shown in the next spreadsheet. Metals costs and prices in column D are adjusted for the possible fluctuation in column C. while both revenues and scrap metal costs have declined, committed costs have not, leading to a loss which is nearly the amount of additional financing obtained.  This appears to be a risky venture.

	
	A
	B
	C
	D

	1
	Process costs
	Expected prices & costs
	Metals price fluctuation
	Adjusted costs & prices

	2
	    Materials
	$6,600,000 
	-20.00%
	 $  5,280,000 

	3
	    Conversion
	12,500,000
	
	12,500,000 

	4
	General & Administrative cost
	    1,800,000
	
	    1,800,000 

	5
	Total costs
	$20,900,000
	
	 $19,580,000 

	6
	Expected sales prices
	
	
	

	7
	   Steel
	$170 
	-20.00%
	 $   136 

	8
	   Zinc
	$1,200 
	-20.00%
	960 

	9
	Products
	Proportion
	Quantities
	Sales value

	10
	   Steel
	98%
	117,600 
	 $ 15,993,600 

	11
	   Zinc
	    2%
	    2,400 
	     2,304,000 

	12
	
	100%
	120,000
	$ 18,297,600 

	13
	Operating profit before tax
	
	
	$ (1,282,400)


9.54 
(continued)

c. 
Product profitability after joint cost allocations:

	
	A
	B
	C
	D

	14
	NRV-based allocations
	NRV
	% NRV
	Joint cost

	15
	   Steel
	 $ 19,992,000 
	87.41%
	 $16,695,310 

	16
	   Zinc
	     2,880,000 
	12.59%
	     2,404,690 

	17
	Total
	$ 22,872,000 
	100.00%
	$ 19,100,000 

	18
	Profitability
	Steel
	Zinc
	Total

	19
	Sales revenue
	 $ 19,992,000 
	 $  2,880,000 
	 $   22,872,000 

	20
	Cost of sales
	   16,695,310 
	   2,404,690 
	    19,100,000 

	21
	Gross margin
	 $  3,296,690 
	 $    475,310 
	 $ 3,772,000 

	22
	General & Admin costs
	
	
	   1,800,000 

	23
	Operating income before tax
	
	
	 $1,972,000 

	24
	Physical quantity allocations
	Quantity
	% Quantity
	Joint cost

	25
	   Steel
	117,600 
	98.00%
	 $18,718,000 

	26
	   Zinc
	2,400 
	    2.00%
	       382,000 

	27
	Total
	120,000 
	100.00%
	 $19,100,000 

	28
	Profitability
	Steel
	Zinc
	Total

	29
	Sales revenue
	 $ 19,992,000 
	 $ 2,880,000 
	 $  22,872,000 

	30
	Cost of sales
	   18,718,000 
	      382,000 
	   19,100,000 

	31
	Gross margin
	 $   1,274,000 
	 $ 2,498,000 
	3,772,000 

	32
	General & Admin costs
	
	
	    1,800,000 

	33
	Operating income before tax
	
	
	$ 1,972,000 


Both products are profitable under either allocation scheme. However, the measures of profit do differ considerably.

9.54 
(continued)

d.
It could happen that markets for one or the other product might decline. Thus, MRTI could be tempted to keep reported profits high by using the costing method that attaches less cost to the product that has the best market. For example, if the zinc market is hot, but the steel market is not, MRTI may want to use physical measures, which will keep most of its joint process cost in inventory with the unsold steel (or vice-versa). Eventually, however, the steel (or zinc) market has to turn around or MRTI would be stuck with growing inventories of high-cost, unsold product, which may have to be written down.


Management’s ethical responsibilities include fairly and consistently reporting the company’s earnings and financial position to its stockholders and creditors. Management also may look to government assistance because of the environmental benefits derived from removing zinc from the waste stream.

9.55 
(45 min) Joint products from recycling 

a.   Profitability analysis

	
	A
	B
	C

	1
	Quantity of tires collected 
	30,000
	 tons

	2
	Average weight per tire
	20
	pounds

	3
	Sold to retreaders 
	15,000
	 tons

	4
	Retread price
	 $             2.00 
	each

	5
	Treated
	            15,000 
	tons

	6
	Joint process costs 
	$4,500,000 
	

	7
	General and administrative costs
	$1,900,000 
	

	8
	Market price for scrap fiber
	$300 
	 per ton

	9
	Market price for scrap steel
	$90 
	 per ton

	10
	Market price for scrap rubber pellets
	$45 
	per ton

	11
	Proportions of output
	
	

	12
	   fiber
	30%
	

	13
	   steel
	20%
	

	14
	   rubber
	50%
	

	15
	Revenues
	
	

	16
	   Retreadable tires, ((B3*2000)/20)*B4
	 $ 3,000,000 
	

	17
	   Recovered materials
	
	

	18
	      Fiber, B5*B8*B12
	 1,350,000 
	

	19
	      Steel, B5*B9*B13
	    270,000 
	

	20
	      Rubber, B5*B10*B14
	      337,500 
	

	21
	Total revenue, Sum(B16:B20)
	$ 4,957,500 
	

	22
	Less expenses
	
	

	23
	  Joint costs, B6
	$ 4,500,000 
	

	24
	  General and administrative, B7
	  1,900,000 
	

	25
	Total expenses, B23+B24
	$ 6,400,000 
	

	26
	Operating income (loss), B21-B25
	 $  (1,442,500)
	



Though this process operates at a loss, the cost of dumping the non-retreadable tires in landfills is $220/ton x 15,000 tons = $3,300,000. Thus, the ARP project cleanly disposes of the tires at less than half the cost and avoids potentially dangerous side effects of pollution, fire, disease caused by discarded tires, and the need for more landfills.

EXCEL SOLUTIONS ARE FOUND IN EXCEL SOLUTIONS FILE 
b. Answers will vary, but should stress these and other impacts of ARP (e.g., favorable publicity for sponsors).

9.56
(70 min.) Effect of cost allocation on pricing and make versus buy decisions

a.  Product cost per kilogram (assuming production schedule A):
	Output
	Output Mix

(kilograms)
	
	Kilowatt-

hours per

kilogram
	
	Total kilowatt-

hours

	Greenup

	500
	
	32
	
	
	16,000
	

	Maintane

	300
	
	20
	
	
	6,000
	

	Winterizer

	  200
	
	40
	
	
	  8,000
	

	
	1,000
	
	
	
	
	30,000
	


Maximum processing = 750,000 kwh available  ( 30,000 kwh per 1,000 kilograms




 = 25,000 kilograms (maximum inputs per month)

Conversion cost per kilogram = 
$81,250 ( 25,000 kilograms 





    = 
$3.25 per kilogram

Total joint cost per kilogram:

Conversion cost


$ 3.25

Feedstock



   1.50 

Total joint costs per kilogram
$ 4.75
Allocated cost per kilogram = $ 4.75 for Greenup, Maintane, and Winterizer

9.56 (continued)

b.
Total joint cost incurred in processing 18,750 kilograms of input = 
 $81,250 + (25,000 x $1.50) = $118,750

Quantities of each product produced:

	Greenup

	25,000
	x
	.5
	=
	12,500

	Maintane

	25,000
	x
	.3
	=
	  7,500

	Winterizer

	25,000
	x
	.2
	=
	  5,000

	
	
	
	
	
	25,000


	
	
Sales
Price per

kilogram
	
	Selling expenses

Per kilogram
(20% of
Sales Price)
	
	NRV per

kilogram
	
	Number of

kilograms
	
	
Total NRV

	Greenup

	
	$10.50
	
	
	
	$2.10
	
	
	
	$8.40
	
	
	
	12,500
	
	
	$ 105,000

	Maintane

	
	9.00
	
	
	
	1.80
	
	
	
	7.20
	
	
	
	7,500
	
	
	54,000

	Winterizer

	
	10.40
	
	
	
	2.08
	
	
	
	8.32
	
	
	
	5,000
	
	
	41,600

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	$200,600



Greenup


Total joint costs allocated 
= $118,750 x ($105,000 ( $200,600)





        
= $62,157


Joint cost per kilogram        
= $62,157 (12,500 kilograms






= $4.97 per kilogram

Maintane


Total joint costs allocated 
= $118,750 x ($54,000 ( $200,600)





        
= $31,967


Joint cost per kilogram        
= $31,967(7,500 kilograms






= $ 4.26 per kilogram
Winterizer


Total joint costs allocated 
= $118,750 x ($41,600 ( $200,600)





        
= $24,626


Joint cost per kilogram        
= $24,626 (5,000 kilograms






= $ 4.93 per kilogram

9.56
(continued)

c.  Although the method of allocating joint costs to products will affect the profitability of each product, it will not impact total profits for the firm.  The analysis below ignores the method of allocating joint costs, and simply shows the overall profitability of each production schedule (A and B).

The profit under current production schedule A (from part b) is:

	Total net realizable value
	=
	$200,600
	 

	Less joint costs incurred
	 
	  118,750
	

	
	
	$  81,850
	


Outputs under alternative production schedule B:

	Output
	Output Mix

(kilograms)
	
	Kilowatt-

hours per

kilogram
	
	Total kilowatt-

hours

	Greenup

	600
	
	32
	
	
	19,200
	

	Maintane

	100
	
	20
	
	
	2,000
	

	Winterizer

	300
	
	40
	
	
	12,000
	

	
	1,000
	
	
	
	
	33,200
	


Maximum processing = 750,000 kwh available  ( 33,200 kwh per 1,000 kilograms




 = 22,590 kilograms (maximum inputs per month)

	Amount of Greenup produced
	=
	22,590
	x
	.6
	=
	13,554

	Amount of Maintane produced
	=
	22,590
	x
	.1
	=
	2,259

	Amount of Winterizer produced
	=
	22,590
	x
	.3
	=
	6,777

	
	
	
	
	
	
	22,590



The margin under alternate production schedule B is:


($8.40 x 13,554) + ($7.20 x 2,259) + ($8.32 x 6,777) – ($1.50 x 22,590) – $81,250


= $113,854 + $16,265 + $56,385 – $33,885 – $81,250 

= $71,369

Therefore, current production schedule A yields a higher operating profit of  $81,850 versus $71,369 for schedule B.

9.56
(continued)

d.
Although the method of allocating joint costs to products will affect the profitability of each product, it will not impact total company profits for production schedule A or B.  Thus, the method of allocation will not impact the conclusion in part c (that production schedule A is more profitable).

e.  Answers will vary. The overriding goal for the company is to maximize profits, and therefore to choose the production schedule that maximizes profits.  Perhaps offering an incentive system that rewards divisional managers based on overall company profits would create the appropriate incentive.
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