Ch 3

Cost Allocation for Joint Products and
By-Products
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Joint products: 4S_idall cilaiial)

The joint  products may be defined as Two or more products produced
simultaneously by the same process up to the ‘split-off> point.
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Joint product , a primary output of a joint process; each joint product individually has
substantial revenue-generating ability
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The point at which these products emerge in their separately identifiable form is
known as point of separation or split-off point. At this point, some of the joint
products have an economic value and can be sold to customers while others require a
further processing before they can be placed in the salable condition.
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The common examples of businesses where the production of joint products can be
found include chemical companies, refineries, coke manufacturers, flour mills, coal
mines, gas companies, lumber mills, meat processors and packers, dairies and canners
etc.
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Raw milk is mostly the primary product which is further processed using different ways to
extract other products like cream, cheese, yogurt, butter and saturated oil (ghee) etc. Raw
milk in its purest form can be called as “whole fat milk”. This product is further passed
through different processes and screens to extract further products.
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Joint costs: costs incurred for material, labor, and overhead during a joint process up to the
split-off point
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By-product: an incidental output of a joint process; it is salable, but the sales value is not
substantial enough for management to justify undertaking the joint process; it is viewed as
having a higher sales value than scrap
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Joint cost
Cream
25,000 gallons

Raw milk .
Processing

Liquid
Skim 75,000 gallons

Split-off point




Distinction between joint and by-products 4xa sl s 48 jidial) cilaiiall ¢y el

® Distinction is based upon the relative importance of their sales value

® A by-product is the secondary product recovered in the course of manufacturing a primary
product

® The by-product is a product whose total sales value is relatively minor in comparison with the
sales value of the main product(s)
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Approaches to Allocating Joint Costs
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Two approaches are used to allocate joint costs.iS_idall CallSill [anaddl Gladdiug liaa

Approach 1. Js¥ Jasal Allocate joint costs using physical measures, such as the weight,
quantity (physical units) method, or volume of the joint products.
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Approach 2. 4ilil) Jaaald) Allocate joint costs using market-based data such as
revenues. This chapter illustrates three methods that use this approach Sl (anads
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2. Net realizable value (NRV) method (s=ill ALial el Al 44,
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Example 1:-

Farmers’ Dairy purchases raw milk from individual farms and processes it until the split-off
point, when two products—cream and liquid skim- emerge. These two products are sold to an
independent company, which markets and distributes them to supermarkets and other retail
outlets.
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In May 2023, Farmers’ Dairy processes 110,000 gallons of raw milk. During processing, 10,000

gallons are lost due to evaporation and spillage, yielding 25,000 gallons of cream and 75,000
gallons of liquid skim. Summary data follow:
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A B ©

1 Joint Costs

Joint costs (costs of 110,000 gallons raw milk and processing to split-off point) $400,000
421 Cream | Liquid Skim
5 |Beginning inventory (gallons) 0 0
6 |Production (gallons) 25,000 75,000
7 |Sales (gallons) 20,000 30,000
8 |Ending inventory (gallons) 5,000 45,000
9 |[Selling price per gallon $ 8 $ 4

Required :- How much of the $400,000 joint costs should be allocated to the cost of goods
sold of 20,000 gallons of cream and 30,000 gallons of liquid skim, and how much should be
allocated to the ending inventory of 5,000 gallons of cream and 45,000 gallons of liquid skim?
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Physical-Measure Method :-( 4zl ) (salal) (bl 438, 5k

The physical-measure method allocates joint costs to joint products produced during the
accounting period on the basis of a comparable physical measure, such as the relative weight,
quantity, or volume at the split-off point. In Example 1, the $400,000 joint costs produced 25,000
gallons of cream and 75,000 gallons of liquid skim. Using the number of gallons produced as
the physical measure, Exhibit 1 , Panel A, shows how joint costs are allocated to individual
products to calculate the cost per gallon of cream and liquid skim.

Because the physical-measure method allocates joint costs on the basis of the number of
gallons, cost per gallon is the same for both products. Exhibit 1 , Panel B, presents the product-
line income statement using the physical-measure method. The gross-margin percentages are
50% for cream and 0% for liquid skim.
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Exhibit 1

A B c D

1 |PANEL A: Allocation of Joint Costs Using Physical-Measure Method Cream Liquid | Total
Skim

2 |Physical measure of total production (gallons) 25,000 75,000 | 100,000

3 |Weighting (25,000 gallons + 100,000 gallons; 75,000 gallons + 100,000 gallons) 0.25 0.75

4 |Joint costs allocated (0.25 x $400,000 ; 0.75 x $400,000) $100,000 | $300,000 |$400,000

5 |Joint production cost per gallon ($100,000 =+ 25,000 gallons; $300,000 + 75,000 gallons) $ 400 | $ 4.00

7 |PANEL B: Product-Line Income Statement Using Physical-Measure Method for May Cream Liquid | Total

Skim

8 |Revenues (20,000 gallons x $8 per gallon; 30,000 gallons x $4 per gallon) $160,000 | $120,000 |$280,000
9 |Cost of goods sold (joint costs)

10| Production costs (0.25 x $400,000; 0.75 x $400,000) 100,000 300,000 | 400,000
11 Deduct ending inventory (5,000 gallons x $4 per gallon; 45,000 gallons x $4 per gallon) 20,000 180,000 | 200,000
121 Cost of goods sold (joint costs) 80,000 120,000 | 200,000
13/Gross margin $80000 | $ 0 |$80,000
14|Gross margin percentage ($80,000 + $160,000; $0 + $120,000; $80,000 + $280,000) 50% 0% 28.6%

Sales Value at Split-off Method :- Juads¥) ddadi sie 4l dagdl 43, )l

The sales value (market value) at split-off method allocates joint costs to joint products
produced during the accounting period on the basis of the relative total sales value at the split-
off point. Using this method for Example 1, Exhibit 2, Panel A, shows how joint costs
are allocated to individual products to calculate cost per gallon of cream and liquid skim for
valuing ending inventory. This method uses the sales value of the entire production of the
accounting period (25,000 gallons of cream and 75,000 gallons of liquid skim), not just the
quantity sold (20,000 gallons of cream and 30,000 gallons of liquid skim). The reason this method
does not rely solely on the quantity sold is that the joint costs were incurred on all units produced,
not just the portion sold during the current period. Exhibit 2, Panel B, presents the product-
line income statement using the sales value at split-off method. Note that the gross-margin
percentage for each product is 20%, because the sales value at split-off method allocates joint
costs to each product in proportion to the sales value of total production (cream: $160,000 ,
$200,000 = 80%; liquid skim:
$240,000 , $300,000 = 80%). Therefore, the gross-margin percentage for each product
manufactured in May 2023 is the same: 20%.
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Exhibit 2 joint-Cost Allocation and Product-Line Income Statement Using Sales Value at Split-off Method:
Farmers’ Dairy for May 2023

A B C D
1 |PANEL A: Allocation of Joint Costs Using Sales Value at Split-off Method Cream |Liquid Skim Total
2 |Sales value of total production at split-off point
3| (25,000 gallons x $8 per gallon; 75,000 gallons x $4 per gallon) $200,000 | $300,000 | $500,000
4 |Weighting ($200,000 + $500,000; $300,000 + 500,000) 0.40 0.60
5 |Joint costs allocated (0.40 x $400,000; 0.60 x $400,000) $160,000 | $240,000 | $400,000

6 |Joint production cost per gallon

7| ($160,000 + 25,000 gallons; $240,000 + 75,000 gallons) $ 640 $ 320

9 |PANEL B: Product-Line Income Statement Using Sales Value at Split-off Method for May Cream |Liquid Skim Total

2012

10 (Revenues (20,000 gallons x $8 per gallon; 30,000 gallons x $4 per gallon) $160,000 | $120,000 | $280,000
111Cost of goods sold (joint costs)

12| Production costs (0.40 x $400,000; 0.60 x $400,000) 160,000 240,000 400,000
13[ Deduct ending inventory (5,000 gallons x $6.40 per gallon; 45,000 gallons x $3.20 per gallon)| __32,000| 144,000 176,000
141 Cost of goods sold (joint costs) 128,000 96,000 224,000
15| Gross margin $ 32,000 $ 24,000 | $ 56,000
16 [Gross margin percentage ($32,000 + $160,000; $24,000 -+ $120,000; $56,000 + $280,000) 20% 20% 20%

Net Realizable VValue Method :-(38aill AL1aY dadl) Ala 45, 50

In many cases, products are processed beyond the split-off point to bring them to a marketable form
or to increase their value above their selling price at the split-off point. For example, when crude oil
is refined, the gasoline, kerosene, benzene, must be processed further before they can be sold. To
illustrate, let’s extend the Farmers’ Dairy example.
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Example 2: Assume the same data as in Example 1 except that both cream and liquid skim can be
processed further:
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Cream — Buttercream: 25,000 gallons of cream are further processed to yield 20,000 gallons of

buttercream at additional processing costs of $280,000. Buttercream, which sells for $25 per

gallon, is used in the manufacture of butter-based products.
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= Liquid Skim — Condensed Milk: 75,000 gallons of liquid skim are further processed to yield 50,000
gallons of condensed milk at additional processing costs of $520,000. Condensed milk sells for $22
per gallon.
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= Sales during May 2023 are 12,000 gallons of buttercream and 45,000 gallons of condensed milk.

Exhibit 5, Panel A, depicts how (a) raw milk is converted into cream and liquid skim in the

joint production process, and (b) how cream is separately processed into butter- cream and liquid
skim is separately processed into condensed milk. Panel B shows the data for Example 2
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The net realizable value (NRV) method allocates joint costs to joint products produced during
the accounting period on the basis of their relative NRV—final sales value minus separable
costs. The NRV method is typically used in preference to the sales value at split-off method only
when selling prices for one or more products at split-off do not exist. Using this method for
Example 2, Exhibit 3, Panel A, shows how joint costs are allocated to individual products to
calculate cost per gallon of buttercream and condensed milk.
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Exhibit 3, Panel B presents the product-line income statement using the NRV method.
Gross-margin percentages are 22.0% for buttercream and 26.4% for condensed milk.
The NRV method is often implemented using simplifying assumptions. For example, even
when selling prices of joint products vary frequently,
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Exhibit 3 Example 2: Overview of Farmers’ Dairy (continued)
PANEL B: Data for Example 2
I
1 Joint Costs Buttercream | Condensed Milk
Joint costs (costs of 110,000 gallons raw milk
2 and processing to splitoff point) $400,000
A B C D E
Separable cost of processing 75,000 gallons
4 liquid skim into 50,000 gallons condensed milk $520,000
5
6 Cream | Liquid Skim | Buttercream | Condensed Milk
7 [Beginning inventory (gallons) 0 0 0 0
8 |Production (gallons) 25,000 75,000 20,000 50,000
9 [Transfer for further processing (gallons) 25,000 75,000
10 [ Sales (gallons) 12,000 45,000
11 |Ending inventory (gallons) 0 0 8,000 5,000
12 | Selling price per gallon $ 8 $ 4 $ 25 $ 22
Exhibit -4 Joint-Cost Allocation and Product-Line Income Statement Using NRV Method: Farmers’ Dairy for
May 2023




A B Cc D

1 [PANEL A: Allocation of Joint Costs Using Net Realizable Value Method Buttercream | Condensed Milk Total
2 |Final sales value of total production during accounting period

3| (20,000 gallons x $25 per gallon; 50,000 gallons x $22 per gallon) $500,000 $1,100,000 |$1,600,000
4 |Deduct separable costs 280,000 520,000 800,000
5 [Net realizable value at split- off point $220,000 $ 580,000 |$ 800,000
6 |Weighting ($220,000 + $800,000; $580,000 + $800,000) 0.275 0.725

7 |Joint costs allocated (0.275 x $400,000; 0.725 x $400,000) $110,000 $ 290,000 |$ 400,000
8 |Production cost per gallon

9 |([$110,000 + $280,000] + 20,000 gallons; [$290,000 + $520,000] + 50,000 gallons) $ 1950 $ 1620
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11 [PANEL B: Product-Line Income Statement Using Net Realizable Value Method for May 2023 Buttercream | Condensed Milk Total

12 [Revenues (12,000 gallons x $25 per gallon; 45,000 gallons x $22 per gallon) $300,000 $ 990,000 |$1,290,000
13Cost of goods sold

14| Joint costs (0.275 x $400,000; 0.725 x $400,000) 110,000 290,000 400,000
15| Separable costs 280,000 520,000 800,000
16| Production costs 390,000 810,000 1,200,000
17| Deduct ending inventory (8,000 gallons x $19.50 per gallon; 5,000 gallons x $16.20 per gallon) 156,000 81,000 237,000
18|  Cost of goods sold 234,000 729,000 963,000
19| Gross margin $ 66,000 $ 261,000 |$ 327,000
20|Gross margin percentage ($66,000 + $300,000; $261,000 + $990,000; $327,000 + $1,290,000) 22.0% 26.4% 25.3%

Constant Gross-Margin Percentage Method:-
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The constant gross-margin percentage method allocates joint costs to joint products produced
during the accounting period in such a way that each individual product achieves an identical
gross-margin percentage. The method works backward in that the overall gross margin is
computed first. Then, for each product, this gross-margin percentage and any separable costs are
deducted from the final sales value of production in order to back into the joint cost allocation
for that product. The method can be broken down into three discrete steps. Exhibit -5 Panel A,
shows these steps for allocating the $400,000 joint costs between buttercream and condensed
milk in the Farmers’ Dairy example. As we describe each step, refer to Exhibit 5, Panel A, for
an illustration of the step.
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Step 1: Compute overall gross margin percentage. The overall gross-margin percentage for
all joint products together is calculated first. This is based on the final sales value of total
production during the accounting period, not the total revenues of the period. Note, Exhibit 5,
Panel A, uses $1,600,000, the final expected sales value of the entire output of buttercream and

9




condensed milk, not the $1,290,000 in actual sales revenue for the month of May.
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Step 2: Compute total production costs for each product. The gross margin (in dollars) for
each product is computed by multiplying the overall gross-margin percentage by the product’s
final sales value of total production. The difference between the final sales value of total
production and the gross margin then yields the total production costs that the product must bear.
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Step 3: Compute allocated joint costs. As the final step, the separable costs for each product
are deducted from the total production costs that the product must bear to obtain the joint-cost

allocation for that product.
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Exhibit 5, Panel B, presents the product-line income statement for the constant gross- margin
percentage metho
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Joint-Cost Allocation and Product-Line Income Statement Using Constant Gross-Margin
Percentage NRV Method: Farmers’ Dairy for May 2023

A B C D
1 [PANEL A: Allocation of Joint Costs Using Constant Gross-Margin Percentage
NRV Method
2 |Step 1
Final sales value of total production during accounting period:
3 ((20,000 gallons x $25 per gallon) + (50,000 gallons x $22 per gallon) $1,600,000
4 |Deduct joint and separable costs ($400,000 + $280,000 + $520,000) 1,200,000
5 |Gross margin $ 400,000
6 [Gross margin percentage ($400,000 + $1,600,000) 25%
7 Buttercream| Condensed Milk |  Total
8 |Step 2
Final sales value of total production during accounting period:
9 ((20,000 gallons x $25 per gallon; 50,000 gallons x $22 per gallon) $ 500,000 $1,100,000 $1,600,000
10 | Deduct gross margin, using overall gross-margin percentage (25% x $500,000; 25% x 125,000 275,000 400,000
$1,100,000)
11 |Total production costs 375,000 825,000 1,200,000
12 (Step 3
13 |Deduct separable costs 280,000 520,000 800,000
14 |Joint costs allocated $ 95,000 $ 305,000 _$ 400,000
PANEL B: Product-Line Income Statement Using Constant Gross-Margin Buttercream (Condensed Milk  [Total
16 |Percentage Method for May 2023
17 |Revenues (12,000 gallons x $25 per gallon; 45,000 gallons x $22 per gallon) $ 300,000 $ 990,000 $1,290,000
18 |Cost of goods sold
19| Joint costs (from Panel A) 95,000 305,000 400,000
20| Separable costs 280,000 520,000 800,000
21| Production costs 375,000 825,000 1,200,000
22| Deduct ending inventory
23| (8,000 gallons x $18.75 per gallon?, 5,000 gallons x $16.50 per gallon®) 150,000 82,500 232,500
24| Cost of goods sold 225,000 742,500 967,500
25 |Gross margin $ 75,000 $ 247500 $ 322500
26 |Gross margin percentage ($75,000 + 300,000; $247,500 + $990,000; $322,500 + 25% 25% 25%
$1,290,000)
28 |*Total production costs of buttercream + Total production of buttercream = $375,000 + 20,000 gallons = $18.75 per gallon.
29 |PTotal production costs of condensed milk + Total production of condensed milk = $825,000 + 50,000 gallons = $16.50 per gallon.
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Example ( 2)-:

Inorganic Chemicals (IC) processes salt into various industrial products. In July 2023, IC
incurred joint costs of $100,000 to purchase salt and convert it into two products: caustic soda and
chlorine. Although there is an active outside market for chlorine, 1C processes all 800 tons
of chlorine it produces into 500 tons of PVVC (polyvinyl chloride), which is

il b Al Belin Clatia 1) Al sa3 g celal) Aallaas (1C) A pumall st Ailas€l) o) 5all 38 0 0 5 —; (2) Jlia
e IS0 5 A gl 1 geal) s it ) Ay a5 pelall ol Al Y 50 Call 100 s o84S yidie CllSS |CAS 8 S5 <2023
PVC s b 500 ) 4aiii g2l ol e (ha 800 JS Anllaay [CAS 1 o 5 ¢ ) gIKI Jalis oa Y& (B g 2525 (0 a2 )
Aa g oy (oAl 5 (Jidd sall )
then sold. There were no beginning or ending inventories of salt, caustic soda, chlorine, or
PVC in July. Information for July 2023 production and sales follows

A B | © D

1 Joint Costs PVC

Joint costs (costs of salt and processing to
2 |Split-off point) $100,000

Separable cost of processing 800 tons
3 |chlorine into 500 tons PVC $20,000
4
5 Caustic Soda | Chlorine PVC
6 |Beginning inventory (tons) 0 0 0
7 |Production (tons) 1,200 800 500
8 [Transfer for further processing (tons) 800
9 |Sales (tons) 1,200 500
10 (Ending inventory (tons) 0 0 0

11 |Selling price per ton in active outside market $ 75

12 | Selling price per ton for products sold $ 50 $ 200

Required :-
1. Allocate the joint costs of $100,000 between caustic soda and PVC under (a) the sales value at split-off method ang
(b) the physical-measure method.
2. Allocate the joint costs of $100,000 between caustic soda and PVC under the NRV method.
3. Under the three allocation methods in requirements 1 and 2, what is the gross-margin percentage of (a) caustic soda and
(b) PVC?
4. Lifetime Swimming Pool Products offers to purchase 800 tons of chlorine in August 2012 at $75 per ton. Assume
all other production and sales data are the same for August as they were for July. This sale of chlorine to Lifetime
would mean that no PVC would be produced by IC in August. How would accepting this offer affect IC’s Augus
2012 operating income
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Solution

la. Sales value at split-off method:-

A B C D
1 Allocation of Joint Costs Using Sales Value at Split-off Method Caustic Soda | PVC/ Chlorine Total
2 [Sales value of total production at split-off point
31 (1,200 tons x $50 per ton; 800 x $75 per ton) $60,000 $60,000 | $120,000
4 |Weighting ($60,000 + $120,000; $60,000 + $120,000) 0.50 0.50
5 [Joint costs allocated (0.50 x $100,000; 0.50 x $100,000) $50,000 $50,000 | $100,000
1b. Physical-measure method
A B C D
8 Allocation of Joint Costs Using Physical-Measure Method Caustic Soda PVC/ Chloringl Total
9 |Physical measure of total production (tons) 1,200 800 2,000
10 |Weighting (1,200 tons + 2,000 tons; 800 tons + 2,000 tons) 0.60 0.40
11 {Joint cost allocated (0.60 x $100,000; 0.40 x $100,000) $60,000 $40,000 1$100,000
2. Net realizable value (NRV) method
A B C D
14 Allocation of Joint Costs Using Net Realizable Value Method Caustic Soda | PVC Total
15|Final sales value of total production during accounting period
16/ (1,200 tons x $50 per ton; 500 tons x $200 per ton) $60,000 |$100,000 | $160,000
17|Deduct separable costs to complete and sell 0 20,000 20,000
18(Net realizable value at split-off point $60.000 | $ 80,000 k $140.000
19(Weighting ($60,000 + $140,000; $80,000 + $140,000) 37 a7
20|Joint costs allocated (3/7 x $100,000; 4/7 x $100,000) $42.857 |$ 57,143 | $100,000
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3a.

Gross-margin percentage of caustic soda

A B C D
Sales Value at
Split-off Point | Physical Measure
23 Caustic Soda NRV
24 |Revenues (1,200 tons x $50 per ton) $60,000 $60,000 $60,000
25 |Cost of goods sold (joint costs) 50,000 60,000 42,857
26 |Gross margin $10,000 $ 0 $17,143
27 |Gross margin percentage ($10,000 + $60,000; $0 + $60,000; $17,143 + $60,000) 16.67% 0.00% 28.57%
3b. Gross-margin percentage of PVC
A B C D
Sales Value at Split-off
Point Physical Measure
30 PVC NRV
31 |Revenues (500 tons x $200 per ton) $100,000 $100,000 $100,000
32 [Cost of goods sold
33 [ Joint costs 50,000 40,000 | 57,143
34| Separable costs 20,000 20,000 | _ 20,000
35|  Cost of goods sold 70,000 60,000 | _ 77,143
36 | Gross margin $ 30,000 $ 40,000 |$ 22,857
37 |Gross margin percentage ($30,000 + $100,000; $40,000 + $100,000; $22,857 30.00% 40.00% | 22.86%
+ $100,000)

4. Sale of chlorine versus processing into PVC

If IC sells 800 tons of chlorine to Lifetime Swimming Pool Products instead of further

A
40| Incremental revenue from processing 800 tons of chlorine into 500 tons of
PVC
41| (500 tons x $200 per ton) O (800 tons x $75 per ton) $40,000
42 Incremental cost of processing 800 tons of chlorine into 500 tons of PVC 20,000
43 Incremental operating income from further processing $20,000

processing it into PVC, its August 2023 operating income will be reduced by $20,000
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Example (3) :-

Joint costs for the period $ 60 0000utput
and sales price

X =4 000 units at $7.50

Y =2 000 units at $25

Z =6 000 units at $3.33

There are no further processing costs after split-off point.
Required :-

Allocate the joint costs of $60,000 between three product under (a) the sales value at split-off method
and (b) the physical-measure method.

Solution :-
a-Physical Measures Method

Computational example of joint-cost apportionments

Joint costs for the period $ 60 0000utput
and sales
X =4 000 units at $7.50Y
=2 000 units at $25
Z =6 000 units at $3.33
There are no further processing costs after split-off point.

Product X Product Y | Product Z Total
Output( units) 4,000 2,000 6,000 12,000
Selling price 7.50 25 3.333
= sales value 30,000 50,000 20,000 100,000
Less: allocated joint costs:-
X=(4,000/12,000 ) x 60,000 20,000
Y=(2,000/12,000) x 60,000 10,000
Z = (16,000/ 12,000) x 60,000 30,000 60,000
Gross margin 10,000 40,000 (10,000) 40,000
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b.Sales VValue Method

Product X Product Y Product Z Total
Sales value 30,000 50,000 20,000 100,000
Sales ratio (30,000/100,000) (50,000/100,000) (20,000/100,000)

=30% =50% =20% 100%
Less: allocated
joint costs:
X=60,000x30% 18,000
Y=60,000x50% 30,000
Z=60,000x20% 12,000 60,000
Gross margin 12,000 20,000 8,000 40,000

Example (4)- Net realizable value method

® Further processing( separable) costs are deducted from sales value to
estimate NRV at split-off point

Joint costs for the period $ 60 0000utput

and sales

X =4 000 units at $7.50
Y =2 000 units at $ 25
Z =6 000 units at $ 3.33

Further process costs:-

X =8,000

Y =10,000

Z=2,000
Required :-

Allocate the joint costs of $60,000 between three product under NRV method.

Products | sales Further process Net realizable value
(separable ) costs amount Ratio

X 30,000 8,000 22,000 (22,000/80,000)27.5%

Y 50,000 10,000 40,000 (40,000/80,000)50%

Z 20,000 2,000 18,000 (18,000/80,000)22.5%
Total 100,000 | 20,000 80,000 100%
Products | sales Total costs Income

Costs allocated Further Total costs
process
costs
X 30,000 (60,000%27.5%)16,500 8,000 24,500 5,500
Y 50,000 (60,000 x50%) 30,000 10,000 40,000 10,000
Z 20,000 (60,000 x22.5%)13,500 2,000 15,500 4,500
Total 100,000 60,000 | 20,000 80,000 40,000
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Constant gross profit percentage method

Example (5) :-

Using the previous example and assuming that joint costs are:-

Required :-

Allocate the joint costs of $60,000 between three product under the gross-margin percentage method.

£60 000, the gross profit is $20 000 ($100 000 sales less $80000 total costs). Therefore, the total

gross profit is 20%.

Sales value

Gross profit (20%)
Cost of goods sold
Less further processing
costs

Allocated joint costs
(balance)

Product Product Product Total

A B C
30 000 50 000 20 000 100 000
6 000 10 000 4000 20 000
24 000 40 000 16 000 80 000
8 000 10 000 2 000 20 000
16 000 30 000 14 000 60 000
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Example (6) :-

a corporation incurred joint costs of $2,400 in manufacturing Product A and Product B to the split-off
point;

Product A weighed 700 pounds and had a sales value at the split-off point of $1,800;

Product B weighed 300 pounds and had a sales value at the split-off point of $1,200
Total 1,000 $ 3,000

Cost Allocation:

Product A =(700/1,000) x 2,400 =1,680
Product B =(300/1,000) x 2,400 = 720

Income Statement:
Product A Product B Total

Sales 1,800 1,200 3,000
Less : Cost of Goods Sold 1,680 720 2,400
Gross Margin 120 480 600

Gross Margin %:
Product A =120/1,800 = 7%
Product B =480/ 1,200 = 40%
Total =600/ 3,000 = 20%

2. Sales VValue Method

a. sales Value Method--if the sales value at the split-off point is known, joint costs are allocated to
the joint products based on their relative sales value at the split-off point

Cost Allocation:

Product A = (1,800 / 3,000) x 2,400 = 1,440
Product B = ( 1,200 / 3,000 ) x 2,400 = 960
2,400

Income Statement:
Product A Product B Total

Sales 1,800 1,200 3,000
Less :Cost of Goods Sold 1,440 960 2,400

Gross Margin 360 _240 _600
Gross Margin %:

Product A = 360/1,800 =20%

Product B =240/1,200 =20%

Total =600/3,000 =20%

3) Net Realizable Value Method:-

Example (7) --a corporation incurred joint costs of $2,400 in manufacturing Product A and
Product B to the split-off point;

Product A weighed 700 pounds and had a sales value of $3,600 after incurring additional processing
costs of $675;

Product B weighed 300 pounds and had a sales value of $1,400 after incurring additional processing
costs of $425

Estimated Net Realizable Value:
Product A =3,600-675 =2,925
ProductB  =1,400-425 975

Total 3,900

Cost Allocation:
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Product A

=(2,925/ 3,900) x 2,400 =1,800
Product B =(975/ 3,900 )x 2,400 = 600
2,400
Cost of Goods Sold:
Product A =1,800+675 =2475
Product B =600+425 =1,025
Income Statement:
Product A Product B Total
Sales 3,600 1,400 5,000
Cost of Goods Sold 2,475 1,025 3,500
Gross Margin 1,125 _375 1,500
Gross Margin %:
Product A =1,125/3,600 =31%
Product B =375/1,400 =27%
Total =1,500/5,000 =30%

4) Constant Gross Margin Percentage Method--

Example (8) --a corporation incurred joint costs of $2,400 in manufacturing Product A and Product

B to the split-off point;

Product A weighed 700 pounds and had a sales value of $3,600 after incurring additional

processing costs of $675;

Product B weighed 300 pounds and had a sales value of $1,400 after incurring additional processing

costs of $425
Constant Gross Margin Percentage:
Total Sales = 3,600 + 1,400

Total Gross Margin

= 5,000
Total Cost of Goods Sold = 2,400 + 675 + 425 = 3,500

=5,000 - 3,500 = 1,500

Total Gross Margin Percentage = 1,500 /5,000 =30%

Product A Product B Total
Sales value 3,600 1,400 5,000
Gross profit (30%) 1,080 420 1,500
Cost of goods sold 2,520 980 3,500
Less further processing costs 675 425 1,095
Allocated joint costs (balance) 1,845 555 2,400
Income Statement:
Product A Product B Total
Sales 3,600 1,400 5,000
Cost of Goods Sold 2,520 980 3,500
Gross Margin 1080 __ 420 1,500
Gross Margin %:
Product A =1,080/3,600 =30%
Product B =420/1,400 =30%
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Total =1,500/5,000 =30%

Example (7) :--Rolling Meadow Farms incurred $65,000 of production cost in 2023, in a
joint processto grow a crop with two joint products, Alpha and Beta. The following are
data related to 2023 operations:

(1) 2) (3) (4) (5) (6)
Per Ton Per Ton Separate
Sales Separate Per Ton
Price per Costs if Costs if Final
Joint Tons of Ton at Sold at Processed Sales
Products  Production Split-Off Split-Off Further Price
Alpha 45 $ 950 $ 50 $236 $1,450
Beta 20 1,200 110 200 1,600
Total 65
Required:

a. Allocate the joint process cost to Alpha and Beta using physical method (Ton) as the allocation
base.

b. Allocate the joint process cost to Alpha and Beta using the sales values at split-off
method.

c. Allocate the joint process cost to Alpha and Beta using the net realizable valuesat split-off.

Solution
a. physical method :-

product Allocation of joint costs

Alpha (45/65) x 65,000 =$ 45,000

Beta (20/65) x 65,000 =4$ 20,000

Total = $ 65,000
Another approach :-

Alpha portion of joint cost = ( 45/65) x 100% = 69.23%
Beta portion of jointcost =(20/65)x 100% = 30.77%
Allocation joint costs to Alpha = 69.23 % x 65,000 = $ 45,000
Allocation joint costs to Beta = 30.77 % x 65,000 = $ 20,000

Another approach :-

Weighted average joint cost per ton =60,000 =65 = $ 1,000 per ton
products Tons of Cost per ton Allocation of
production joint costs
alpha 45 $ 1,000 $ 45,000
Beta 20 $1,000 $ 20,000
Total 65 $ 65,000
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(b) sales values at split-off method.

Product production Selling Sales value Sales ratio
price at
split-off

Alpha 45 $ 950 $ 42,750 64%

Beta 20 1,200 $ 24,000 36%

Total 65 $ 66,750 100%

Product Sales value ratio | Allocation of joint cost

Alpha 64% (65,000 x 64%) = $ 41,600

Beta 36% (65,000 x36% ) = $ 23,400

Total 100 = $ 65,000

C- NRV method :-

Product production | Selling Per ton Per ton Total NRV | NRV Ratio
price at separate NPV at split -off
split-of costs At split —

off

Alpha 45 950 50 900 $ 40,500 65%

Beta 20 1,200 110 1,090 $ 21,800 35%

Total 65 $ 62,300 100%

Product NRV ratio Allocation of joint cost

Alpha 65% (65,000 X 65%) = $ 42,250

Beta 35% (65,000 x 35% ) = $ 22,750

Total 100 = $ 65,000

By-products--by product accounting attempts to reflect the economic
relationship between the by-products and the joint products with a
minimum of recordkeeping costs

By-product: an incidental output of a joint process; it is salable, but the sales value is not substantial enough for
management to justify undertaking the joint process; it is viewed as having a higher sales value than scrap

a. Sales Value of By-product Sold--the proceeds from the sale of the by-product are treated
either as a reduction of cost of goods so or as other revenue

Example (9)--a corporation incurred joint costs of $16,000 in manufacturing Product A, Product B,
and Product C to the split- off point; Product C is considered a by-product; joints costs are allocated
to the joint products using their relative weights; Product A weighed 2,000 pounds and was processed
beyond the split-off point at a cost of $4,000; Product B weighed 3,000 pounds and was sold at the
split-off point; Product C weighed 500 pounds and had a estimated net realizable value of $1,000;
1,400 pounds of Product A were sold; 2,700 pounds of Product B were sold; 400 pounds of Product C

were sold

Cost Allocation:-

a- physical method
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Product A = 2,000/ (2,000 + 3,000) x 16,000 = 6,400

Product B = 3,000 / 5,000 x 16,000 = 9,600
16,000

Cost of Goods Sold:

Product A = 1,400/ 2,000 x (6,400 + 4,000) = 7,280
Product B = 2,700 / 3,000 x 9,600 = 8,640
Product C =400/500 x 1,000 =(_800)

15,120

b. Net Realizable Value--the estimated realizable value of the by-
product manufactured is treated as a reduction of the joint costs
1) example 2 --a corporation incurred joint costs of $16,000 in manufacturing Product A, Product
B, and Product C to the split- off point; Product C is considered a by-product; joints costs are
allocated to the joint products using their relative weights; Product A weighed 2,000 pounds and was
processed beyond the split-off point at a cost of $4,000; Product B
weighed 3,000 pounds and was sold at the split-off point; Product C weighed 500 pounds and had a
estimated net realizable value of $1,000; 1,400 pounds of Product A were sold; 2,700 pounds of
Product B were sold; 400 pounds of Product C were sold
Cost Allocation:

Product A =2,000/ (2,000 + 3,000) x (16,000 — 1,000) = 6,000
Product B = 3,000 / 5,000 x 15,000 = 9,000
15,000

Cost of Goods Sold:
Product A = 1,400/ 2,000 x (6,000 + 4,000) = 7,000
Product B = 2,700 / 3,000 x 9,000 = 8,100
15,100

Example (10) : Joint product costing — Constant gross margin percentagemethod

The Northern Company manufactures three products at a joint production cost of
$1,250,000. The Data for the month of January is provided to you:

Processing cost Selling price

Product Quantity after split-off  per unit

X 25,000  $ 750,000 $ 40
Y 40,000 750,000 50
Z 35,000 210,000 20

Required: Allocate the joint production cost to products X, Y and Z using constant gross
margin percentage method.

Solution
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X Y L Total

Sales revenue $1,000,000 $2.000,000  $700,000 $3,700,000
Cost of goods sold:

Joint cost $1.250,000

Separable cost 750,000 750,000 $210,000 1,710,000

$2.960,000

Gross margin $ 740,000

Gross margin percentage = Gross margin/Sales revenue
= $740,000/$3,700,000
=0.2 or 20%

X Y A Total
Ultimate sales value $1000.000 $2.000.,000 $700.000 $3.700.,000
Less 20% gross margin 200,000 400,000 140,000 740,000

Total cost $ 800,000 $1.600,000 $560.000 $2.960,000
Separable cost 750,000  750.000 210,000 1.710.000

Joint cost allocation $ 50,000 $ 850,000 $350,000 $1.250.000
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CHAPTER EXERCISES.:-

Exercises (1) -

LS Company manufactures two products, Product L and Product S in a joint process. The joint (common) costs incurred
are $420,000 for a standard production run that generates 180,000 units of L and 120,000 units of S. Product L sells for
$2.40 per unit while Product S sells for $3.90 per unit. Assuming both products are sold at the split-off point,

Required:
Allocate the joint cost to the each products using four methods

Exercises (2) -

. Products A and B are manufactured in a joint process. The joint (common) costs incurred are $252,000 for a
standard production run that generates 108,000 gallons of Product A which sells for $2.40 per gallon and
72,000 gallons of Product B which sells for $3.90 per gallon. If no additional costs are incurred after the split-
off point,

Required:

Allocate the joint cost to the each products using four methods

Exercises (3) -

Products X and Y are manufactured in a joint process. The joint (common) costs incurred are $420,000 for a standard
production run that generates 180,000 gallons of Product X which sells for $2.40 per gallon and 120,000 gallons of
Product Y which sells for $3.90 per gallon. If additional processing costs beyond the split-off point are $1.40 per gallon
for Product X and $0.90 per gallon for Product Y,

Required:
Allocate the joint cost to the each products using four methods

Exercises (4)
Products X and Y are manufactured in a joint process. The joint (common) costs incurred are $420,000 for a standard
production run that generates 180,000 gallons of Product X which sells for $2.40 per gallon and 120,000 gallons of
Product Y which sells for $3.90 per gallon. If additional processing costs beyond the split-off point are $1.40 per gallon
for Product X and $0.90 per gallon for Product Y

Required:
Allocate the joint cost to the each products using four methods

Exercises (5)

Barry Company manufactures two products, Glossy and Shiny, from a joint production process.
One production run costs £6000 and results in 1000 units of Glossy and 4000 units of
Shiny. Neither product is saleable at split-off, but both must be further processed such
that the separablecost for Glossy is £3 per unit and for Shiny is £2 per unit. The
eventual market price for Glossy is £12 and for Shiny is £14.

Required:

Allocate joint production costs to each product using four methods.
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Exercises (6)

The NEC Company operates a simple chemical process to convert a single material into three separate items,
referred to here as X, Y, and Z. All three , end products are separated simultaneously at a single split-off point.
Products X and Y are ready for sale immediately upon split-off without further processing or any other additional
costs. Product Z, however, is processed further before being sold. There is no available market price for Z at
the split-off point.

The selling prices quoted here are expected to remain the same in the coming year. During 2023, the selling

prices of the items and the total amounts sold were as follows:

X— 75 tons sold for $180 per ton

Y— 225 tons sold for $130 per ton

Z— 280 tons sold for $80 per ton

The total joint manufacturing costs for the year were $32,800. NEC spent an additional $12,000 to finish product
Z

There were no beginning inventories of X, Y, or Z. At the end of the year, the following ending inventories of
completed units were on hand: X, 175 tons; Y, 75 tons; Z, 70 tons. There was no beginning or ending work in process.

Required :-

Compute the cost of inventories of X, Y, and Z for balance sheet purposes and the cost of goods sold for income
statement purposes as of December 31, 2023, using the following joint cost allocation methods:

a. NRV method

b. Constant gross-margin percentage NRV method

Exercises (7)

Joint cost allocation: sell immediately or process further. lowa Soy Products (ISP) buys soy beans and
processes them into other soy products. Each ton of soy beans that ISP purchases for $300 can be converted for
an additional $200 into 500 pounds of soy meal and 100 gallons of soy oil. A pound of soy meal can be sold at
split-off for $1 and soy oil can be sold in bulk for $4 per gallon.

ISP can process the 500 pounds of soy meal into 600 pounds of soy cookies at an additional cost of

$300. Each pound of soy cookies can be sold for $2 per pound. The 100 gallons of soy oil can be packaged at a
cost of $200 and made into 400 quarts of Soyola. Each quart of Soyola can be sold for $1.25.

Required :-

Allocate the joint cost to the cookies and the Soyola using the following:
1.Sales value at split-off method

2.NRV
Exercises (8)

The T&T Company produces three chemicals — chemical P, chemical Q and chemical R.
Chemical P is sold for $7 per liter, chemical Q for $5 per liter and chemical R for $8 per liter.
During the month of July, 20,000 liters of chemical P, 50,000 liters of chemical Q and 30,000
liters of chemical R were produced and sold.
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The cost data for July is given below:

Joint cost:

Direct materials $180.000
Direct labor 100,000
Factory overhead 70,000
Total joint cost $350.000

Chemical P Chemical Q Chemical R

Processing cost after

split off:

Direct labor $25.000 $35.000 $18.000
Factory overhead 15,000 25,000 12,000

There were no inventories at the start and end of the month. The company uses market value
method for allocating joint cost to joint products.

Required:

1. Allocate joint cost and compute gross profit for each chemical using four methods.
2. Decide whether chemical P should be sold at split-off point for $4.50 per liter or
processedfurther and sold for $7
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