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Cast Allocation: 
Service Departments and 
Joint Product Costs 
After studying the chapter. you should be able to ... 

1. Identify the strategic role of cost allocation 

2. Explain the ethical issue of cost allocation 

3. Use the three steps of departmental cost allocat ion 

4. Explain the problems in implementing the different departmenta l cost allocation methods 

5. Explain the use of cost allocation in service firms 

6. Use the three joint product costing methods 

7. (Appendix) Use the four by-product costing methods 

In keeping with their fums ' mission of continual improvement and superiority in their prod
ucts and services, General Electric (GE) and many other firms such as Ford Motor Com
pany, Johnson & Johnson, IBM, and Marriott have sought improved methods of providing 
administrative services within their firms. These administrative services are often called shared 
services because they are shared among the company's operating units. Shared services gen
erally include such transaction-processing services as payroll processing, claims processing, 
human resources, and many accounting services, among others. The firms named have studied 
the cost to provide the services and have been alarmed at the relatively high costs, such as $10 
or more to process a single vendor invoice. Some firms have chosen to outsource these services 
or to have the operating units provide the services locally, but, like GE, most firms are central
izing these services to reduce cost, provide a high and standardized level of service quality, and 
provide a single base of technology for easy use, communication, and future modification. 1 

With the growth of these centralized services, the need for effective methods to allocate the 
shared costs to the operating units has increased. Generally, the allocation issue arises when 
cost is shared because of a shared facility, program, production process, or service. The meth
ods used to allocate these common costs to products are explained in this chapter. 

This chapter explains methods for allocating common costs to products for two broad types 
of common costs: (1 ) the costs ofproduction and service departrnents shared by two or more in
dividual products and (2) the joint manufacturing costs for produets that are not separately iden
tifiable untillater in the manufacturing process. An example of the latter is the cost of refining 
erude oil (the joint cost) into the individual produets: gasoline, heating oil, and other produets. 

We take a strategie perspeetive in developing these alloeation methods and ask key stra
tegie questions. How do the allocation methods we have chosen affeet the motivations and 
behaviors of those in the operating units as well as the service units? Can we use ABC costing 
prineiples to develop more aecurate methods of cost alloeation? Does this service add value 
or should it be outsoureed? The firm's answers to these questions ean have a signifieant impact 
on its competitiveness and sueeess. 

1 For more information on company practices, see Ann Trip lett and Jon Scheumann, "Managing Shared Services with ABM," 
Strategie Finance, February 2000. pp. 40-45. 
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REAL-WORLD FOCUS Rockers Versus Bean Counters 

Recording artists Gourtney love, leAnn Rimes, Beck, Glint Black, 
and others have sued the music industry for millions of dollars of un
paid royalties. The artists claim that the music industry unfairly cut 
into their royalties by improperly accounting for expenses. At issue 
lies the often complex recording contracts between the artists and 
the record companies that contain the details of how the expenses 
of producing and distributing the artist's work are to be calculated 
and charged to the artist's account. The artists think they are being 
cheated, while an industry spokesman says that the contracts reflect 

The Strategie Role of Cost Alloeation 


a "complex business relationship where both the artists and the label 
understandably angle to secure the best possible contract-in nego
tiations or renegotiations-while still preserving a mutually beneficial 
relationship." In other words, both sides should be weil represented 
by management accountants who understand howthe costs are to be 
calculated and allocated. 

Souree: Jennifer Ordonez, "Rockers VS. Bean Counters," The Wall Street 
Journal, September 24, 2002, p. B1. 

LEARNING OBJECTIVE 1 
Identify the strategie role ofeost 
alloeation. 

The strategic role of cost allocation has four objectives: 

1. 	Determine accurate departmental and product costs as a basis for evaluating the cost 
efficiency of departments and the profitability of different products. 

2. 	Motivate managers to exert a high level of effort to achieve the goals of top management. 

3. 	Provide the right incentive for managers to make decisions that are consistent with the 
goals oftop management. 

4. 	Fairly determine the rewards earned by the managers for their effort and skill and for the 
effectiveness of their decision making. 

The first and most important objective requires the cost allocation method to be sufficiently 
accurate to support effective management decision making about products and departments. 

The second objective, motivating managers, means that, to be effective, the cost allocation 
used must reward department managers for reducing costs as desired. A key motivation issue 
is whether the manager controls the allocated cost. For example, when a department's cost 
allocation for equipment maintenance is based on the number of the department's machine 
breakdowns, the manager has an incentive to reduce them and therefore reduce the mainte
nance costs. On the other hand, when the cost of maintenance is allocated on the basis of a 
department's square feet of floor space, the manager-who cannot affect the amount of floor 
space-is not motivated. 

The third objective, providing the incentive for decision making, is achieved when cost 
allocation effectively provides the incentives for the individual manager to act autonomously 
in a manner that is consistent with top management's goals. For example, a major advantage 
of cost allocation methods is that they draw managers' attention to shared facilities. The cost 
allocation provides an incentive for individual and joint efforts to manage these costs and to 
encourage the managers to use these facilities to improve the performance of their units. 

The fourth objective, fairness, is met when the cost allocation is clear, objective, and consis
tently applied. The most objective basis for cost allocation exists when a cause-and-effect rela
tionship can be determined. For example, the allocation of maintenance costs on the basis of the 
nurnber ofequipment breakdowns is more objective and fair than an allocation based on square 
feet, the number of products produced, or labor costs in the department. The reason is that a 
cause-and-effect relationship exists between maintenance costs and the number ofbreakdowns; 
square feet or labor costs, however, do not have a clear relationship to maintenance costs . 

In some situations, cause-and-effect bases are not available and alternative concepts offair
ness are used. One such concept is ability-to-bear, which is commonly employed with bases 
related to size, such as total sales, total assets, or the profitability of the user departments. 
Other concepts of fairness are based on equity perceived in the circumstance, such as ben~fit 

received, which often is measured in a nonquantitative way. For example, the cüst of a firm's 
computer services might be allocated large ly or entirely to the research and deve!opment 
department because the computer is more critical to tbis department's functioning and this 
department uses it more than other departments . 
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The Bthicallssues of Cost Allocation 

LEARNING OBJECTIVE 2 
Explain the ethical issues afcast 
allacation. 

A number of ethical issues are important in cost allocation. First, ethical issues arise when 
costs are allocated to products or services that are produced for both a competitive market 
and a public agency or government department. Although government agenc ies very often 
purchase on a cost-plus basis, products sold competitively are subject to price competition. 
The incentive in these situations is for the manufacturer, using cost allocation methods, to shift 
manufacturing costs from the competitive products to the cost-plus products. 

A second ethical issue in implementing cost allocation methods is the equity or fair share 
issue that arises when a governmental unit reimburses the costs of a private institution or when 
it provides a service for a fee to the public. In both cases, cost allocation methods are used to 
determine the proper price or reimbursement amount. Although no single measure of equity 
exists in these cases, the objectives ofcost allocation identified at the beginning of the chapter 
are a useful guide. 

A third important ethical issue is the effect of the chosen allocation method on the costs of 
products sold to or from foreign subsidiaries. The cost allocation method usually affects the 
cost of products traded internationally and therefore the amount of taxes paid in the domestic 
and the foreign countries. Firms can reduce their worldwide tax liabili ty by increasing the 
costs of products purchased in high-tax countries or in countries where the firm does not have 
favorable tax treatment. For this reason, international tax authorities closely watch the cost al
location methods used by multinational firms. The methods most acceptable to these authori
ties are based on sales and/or labor costs.2 

Cost Allocation to Service and Production Departments 

LEARNING OBJECTIVE 3 
Use the three steps of 
departmental cast allacatian. 

EXHIBIT 12.1 
Tbree Types of Overbead 
Allocation 

The preceding chapters on job costing (Chapter 4), activity-based costing (Chapter 5), and 
process costing (Chapter 11) provide a useful context for introducing cost allocation. The 
processes discussed in those chapters allocated overhead costs either directly to products (job 
costing) or indirectly in an allocation first to production departments and then to the products 
(process costing) or by using production activities (activity-based casting), as iIIustrated in 
Exhibit 12.1. Direct allocation pools all overhead into a single amount and allocates overhead 
using a single rate. In contrast, the departmental approach pools overhead costs in departmen
tal cost pools and allocates averhead from each department to the products using aseparate 

DIRECT APPROACH: 

DEPARTMENTAL APPROACH: 
Overhead 

ACTIVITY-BAS ED APPR OACH: 

(Cl 

Overhead Allocated to 

Production Activities. 


and then from Activities 

to Products 


1 Eric G. Tomsett. "Al location 01 Central Costs in an International Group," World Tax la publication 01 Deloitte & Tauche 
International), January 1992. 
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I REAL-WORLD FOCUS Cast Allacatian and Cast Shifting by Federal Reserve Banks 
and Nanprafit Organizatians 

FEDERAL RESERVE BANKS REALLOCATE COMMON 
COSTS TO LESS COMPETITIVE SERVICES 
The Monetary Control Act of 1980 required the Federal Reserve (FED) 
to charge expl icitly for certain services, in effe ct pla cing Federal Re
se rve banks in direct competition with large com merc ial banks for 
these services. The act also required the FEDto pric e these services 
based on full cost, including allocated indirect costs. Rec ent research 
indicates that the FED responded to the act by both improvingthe effi
ciency with which it provides these services and reallocating indirect 
costs to the less price-competitive se rvices. In this manner, the FED 
was able to lower the full cost and, therefore, the price of its most 
price-competitive se rvices. 

COST ALLOCATION AND TAXATION OF UNRELATED 
BUSINESS INCOME AT NON PROFIT ORGANIZATIONS 
Nonprofit organizations are exempt from federal income tax except 
for income from any activities that are unrelated to th e nonprofit's 
exempt purpose. An example is the use of a laboratory for both tax
exempt basic medical research and testing a taxable product for 
commercial pharmaceuti cal fi rms. A concern in these cases is that 
the tax-exempt nonprofit organization wi ll be able to compete unfairly 

with for-profit fi rms because of their tax-exempt status. The key argu
ment is that common costs for the nonprofit's exempt and business 
activities will be used to "subsidize" the for-profi t business (in this 
case, the taxable product testing). The nonprofit clearly has an in
centive to allocate a relatively large portion of the common costs to 
the business activity to reduce taxes, but current Treasury regulations 
require that the cost allocation be reasonable. This has led some to 
argue th at common costs should not be allocated in these cases. 
However, a rec ent analytical study (using economic models) of the 
economic productivity of for-profit and not-for-profit firms competing 
in the same business shows that failure to allocate common costs 
would lead to economic inefficiency by deterring the nonprofit man
ager from engaging in economically efficient unrelated businesses. 
The study supports the Treasury stance, which allows "reason able" 
cost allocations. 

Based on information in Ken S. Cavalluzzo, Christopher D. Ittner, and David 
F. Larcker, "Competition, Effic iency, and Cost Allocation in Government 
Agencies: Evidence on the Federal Reserve System," JournalofAccounting 
Research, Spring 1998, pp. 1- 32; and Richard Sansing, "The Unrelated Busi
ness Income Tax, Cost Allocation, and Productive Efficiency," National Tax 
Journa l, June 1998, pp. 291-302. 

rate, one for each department. The departmental approach is preferred because it more accu
rately traces overhead costs to the products when different products require different amounts 
of resources in the various production departments. 

The activity-based approach is generally preferred ofthe three approaches because it iden
tifies cost behavior at the activity level, a much more detailed level of analysis than either the 
department level , as used in the departmental allocation approach, or plant level , as used in the 
direct approach.3 The activi ty-based costing approach is explained in Chapter 5. In the fo llow
ing section, we explain the application of the departmental approach. 

Departmental Approach 
The departmental approach recognizes that the typical manufacturing operation involves two 
types of manufacturing departments: production departments and service departments. Ser
vice departments provide human resources, maintenance, engineering, and other support to 
the production departments; production departments directly assemble and complete the prod
uct. The departmental approach has three phases: (1) trace all direct costs and allocate over
head costs to both the service departments and the production departments, (2) allocate the 
service department costs to the production departments, and finally (3) allocate the production 
department costs to the products. These phases are illustrated in Exhibit 12.2. 

First Phase: Trace Direct Costs and Allocate Overhead Costs to Departments 

The first phase in the departmental allocation approach traces the direct and indirect manufac
turing costs in the plant to each service and production department that used them and identi
fies the overhead costs in the plant and allocates them to each of the service and production 
departments. 

For the first-phase allocation, see the information for Beary Company in Exhibit 12.3 . Beary 
manufactures two products and has two manufacturing departments and two service departments. 
$36,000 direct cost can be traced to each department, and an indirect cost of $30,000 ($25,000 
labor and $5,000 materials) is common to all departments but cannot be traced directly to the 
departments. Beary uses both labor-hours and machine-hours for allocating the indirect costs. 

3 Far a survey al the use al activi ty-based casting in the allacai ion al shared lacility casts. see Ann Triplett and Jan Scheu mann. 
"Managing Shared Services with ABM." Strategie Finance, February 2000. pp. 40-45. 
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EXHIBIT 12.2 The Three Phases in Departmental Cost Allocation 

FIRST PHASE: SECOND PHAS E: THIRD PHASE: 
Trac e Direct Costs, and Allocate AIIoc ate Servi ce Dept. Costs to AII ocate Pro duction Department 
Indirect Costs to All Dep artments Pro du ction Departments Costs to Pro du cts 

EXHIBIT 12.3 
Data for Beary Company 

Production Product 
Dept. 1 1 

Production Product 
Dept. 2 2 

Service Service Production Production Total Total 
Department 1 Department 2 Department 1 Department 2 Hours Amount 

Labor-hours 
Machine-hours 
Direct costs 
Indirect labor 
Indirect materials 

1,800 
320 

$1,600 

1,200 
160 

$5,500 

3,600 
1,120 

$15,500 
Not Traceable 
Not Traceable 

5,400 
1,600 

$13,400 

12,000 
3,200 

$36,000 
25,000 
5,000 

$66,000 

The fi rst-phase allocation for Beary Company is shown in Exhibit 12.4. Total direct costs of 
$36,000 are traced to the four departments, and the overhead costs are allocated using labor
hours (for indirect labor) and machine-hours (for indirect materials). The exhibit presents the 
allocation base information for labor-hour and machine-hour usage. The $25,000 of indirect 
labor is allocated to the four departments using the labor-hours allocation base. For example, 
the amount of indirect labor allocated to service department 1 is $3,750 (service department 
I 's share of total indirect labor, or 15% x $25,000). The allocations of indirect labor costs to 
the other departments are made in the same way. Similarly, the $5,000 of indirect materials 
cost is allocated to the four departments using machine-hours. The amount of indirect materi
als allocated to service department 1 is $500 (1 0% x $5,000). The totals for direct costs and 
allocated indirect costs are $66,000, the same as the total cost to aliocate (from Exhibit 12.3). 

Servi ce de partment 1 $ 5,850 
Servic e department 2 8,250 
Production department 1 24,7 50 
Produ ction department 2 27,150 

Total $66,000 

Second Phase: Allocate Service Department Costs to Production Departments 

The second phase allocates service department costs to the producing departments. This is the 
most complex ofthe allocation phases because services flow back and forth between the service 
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EXHIBIT 12.4 Departmental Allocation, First Phase: Beary Company 

Departments 

Departmental Service Service Production Production 

Allocation Bases 1 2 1 2 Total 


Direet labor-hours (DLH) 1,800 1,200 3,600 5,400 12,000 
Pereent 15% 10% 30% 45% 100% 

Maehine-hours (MH) 320 160 1,1 20 1,600 3,200 
Pereent 10% 5% 35% 50% 100% 

First Phase: Trace Direct Costs and Allocate Overhead Costs to Departments 

Direet eosts $1,600 $5,500 $15,500 $13,400 $36,000 
Overhead Costs to Departments 

Indireet Labor DLH 3,750 2,500 7,500 11 ,250 $25,000 
=15% x $25,000 =10% x $25,000 =30% x $25,000 =45% x $25,000 

Indireet Materials MH 500 250 1,750 2,500 $ 5,000 

=10% x $5,000 =5% x $5,000 =35% x $5,000 =50% x $5,000 


Totals for all departments $5,850 $8,250 $24,750 $27,150 $66,000 


Reciprocal flows departments. These are often called reciprocal flows. For example, assurne that 40 percent 
represent the movement of (720 hours) of service department 1 's 1,800 labor-hours are spent serving service department 2. 
services back and forth between Also assurne that 10 percent ofservice department 2 's time is spent serving service department 1. 
service departments. You can see these two reciprocal flows for Beary Company in Exhibit 12.5. 

The percentage of service relationships is commonly determined by reference to labor
hours, units processed, or some other allocation base that best reflects the service provided in 
the departments. At Beary Company, the service flow percentages for each service department 
are determined according to the labor-hours used for services provided to the other service 
department and to the production departments . Beary's first service department spends 40 per
cent of its labor time serving the service department 2 and 30 percent serving each of the two 
production departments. Service department 2 serves the service department 1 approximately 
10 percent ofthe time, the first production department 30 percent of the time, and the second 
production department 60 percent of the time. 

Accountants use three common methods to allocate costs under the departmental approach: 
(1) the direct method, (2) the step method, and (3) the reciprocal method. 

EXHIBIT 12.5 
Reciprocal Relationships in 
Beary Company 

30% 30% 

The direct method 
of departmental cost allocation 
is accomplished by using the 
service flows only 10 production 
departmenls and determining 
each production department's 
share of that service. 

40% 10% 

30% 60% 

The Direct Method The direct method of departmentel cost allocation is the simplest ofthe 
three methods because it ignores the reciprocal flows. The cost allocation is accomplished 
by using the service flows only to production departments and determining each production 
department's share of that service. For examp!e, for service department 1, the share of time 
for each production department is 50 percent of the total production department service, de
termined as follows. 
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For service department 1 : 

Net service to both production departments trom service department 1: 

=100% - Time of service to second se rvice department 

=100% - 40% = 60% 

Production department l's share: 30 percent/60 percent = 50 percent 

Production department 2's share: 30 percent/60 percent = 50 percent 

For service department 2: 

Net service to both product ion departments from service department 2: 
100 percent - 10 percent = 90 percent 

Production department 1's share: 30 percent/90 percent = 33.33% 

Production department 2's share: 60 percent/90 percent = 66.67% 

These percentage shares are used to allocate the costs from service departments to pro 
duction departments, as shown in the second-phase section at the top of Exhibit 12.6. In that 
panel, for example, $5,850 of service department I 's costs are allocated equally to the produc
tion departments; 50 percent each is $2,925. The $8,250 of service department 2's costs are 
allocated 33 .33 percent or $2, 750 to production department 1 and 66.67 percent or $5,500 
to production department 2. Total costs in production departments 1 and 2 at the end of the 
second phase allocations are $30,42 5 and $35,575, respectively. 

The third and final phase is much li ke the first phase. The allocation from production de
partments to products typically is based on the number of labor-hours or machine-hours used 
in the production departments that produce the products. For Beary Company, using the direct 
method, costs are allocated to production department 1 on the basis of labor-hours and to pro
duction department 2 on the basis ofmachine-hours; see the third-phase panel of Exhibit 12.6. 

EXHIBIT 12.6 DepartmentalAllocation Second and Third Phases, Using the Direct Method : Beary Company 

Second Phase: Allocate Service Department Costs to Production Departments 


Direct Method Production 1 Production 2 Total 


Service 1 	 Service percent to producing departments 30% 30% 

Allocation percent per direct method 50% = 30/(30 + 30) 50% = 30/(30 + 30) 

Allocation amount $2.925 $2.925 


=50% x $5,850 =50% x $5,850 


Service 2 Service percent to producing departments 30% 60% 

Allocation percent per direct method 33.33% = 30/(30 + 60) 66.67% = 60/(30 + 60) 

Allocation amount 2.750 5.500 


= 33.33% x $8,250 = 66.67% x $8,250 
Plus: First-phase allocation 24.750 27.1 50 

Totals for Production Departments $30.425 $35.575 $66.000 

Third Phase: Allocate Production Department Costs to Products 

Product 1 	 Product 2 

Base: labor-hours 
Hours 1,800 1,800 3,600 
Percent 50% 50% 

Machine-hours 
Hours 400 1,200 1,600 
Percent 25% 75% 

Production 1 (labor-hour basis) $15.212.50 $1 5.212.50 
= 50% x $30,425 = 50% x $30,425 

Production 2 (machine-hour basis) $8.893.75 $26.681.25 
= 25% x $35,515 =15% x $35,515 

Totals for each product $24.106.25 $41.893.75 $66.000 

http:41.893.75
http:24.106.25
http:26.681.25
http:8.893.75
http:5.212.50
http:15.212.50


I REAL-WORLO FOCUS Cost Allocation in Hospitals and Health Maintenance 
Organizations (HMOs) 

COST ALLOCATION AND MEDICARE REIMBURSEMENT 
IN HOSPITALS 
Arecent study of 105 hospitals found evidence of bias in their cost 
allocation practices. Since 1983, Medicare has reimbu rsed hospitals 
for inpatient se rvices on the basis of spec ific, prospective rates and 
for outpatient services on the basis of cost. Th is reimburse ment plan 
motivates hospitals to allocate as much common cost as possible to 
outpatient departments instead of inpatient se rvices. The study ex
amined the ratio of cost allocated to outpatient departm ents re lative 
to total allocated cost for the period 1977 to 1991. Using regression 
analysis and data for each hospital, the study found a significant up
ward shift in costs allocated to outpatient departments after 1983. 

COST ALLOCATION AND THE FINANCIAL PERFORMANCE 
OFHMOS 
Th e fin ancial perfo rmance of HMOs is under increasing scrutiny by 
state and federal regulators. Two key performance measures are the 
medicalloss ratio (MLR), a statistic that measures the percenta ge of 
total HMO premium revenue that is sp ent on medical care, and the 
administrative expense ratio (AER). which measures the proportion 
of HMO revenues that are used for administrative costs. Many states 
requirethat HMOs reportthese ratiosto potential enrollees. ln addition, 

Massachusetts has established a minimum MLR of 80 percent for 
Medicare plans, and Connecticut has establish ed a requirement that 
the AER be no higher than 20 percent. Faced with these requirements, 
HMOs are sometimes accused of using cost allocation as a way 
to achieve the desired ratios. Arecent study of the issue included 
five larg e HMOs that had widely different MLR and AER values. The 
study fou nd a large differen ce in the treatment of allocated costs, 
espec ially in the treatment of medical management costs (the cost 
of the medical directo r, case managers, and utilization management 
nurses) and in areas where the cost accounting was unique, su ch as 
arra ngements with vendors to share certain administrative expenses 
and arrangements with provider groups (physicians and hospital s) 
to share certain administrative expenses. All participating HMOs 
ag reed that more detailed and consistent guidance in the area of cost 
allocation is needed. 

Based on information in: Leslie EIdenburg and Sanjay Kallapur, "Changes 
in Hospital Service Mix and Cost Allocations in Response to Changes in 
Medicare Reimbursement Schemes," Journal of Accounting and Economics, 
May 1997, pp. 31 - 51 ; and Nancy Turnbull and Nancy M. Kane, "The Impact of 
Accounting and Actuarial Practice Differences on Medical Loss Ratios: An 
Exploratory Study with Five HMOs," Inquiry, The Blue Cross and Blue Shield 
Associ ation, Chicago, Fall 1999, pp. 343-52. 

Assume that the production of product 1 required 1,800 hours of production department l 's 
total labor time of 3,600 hours, and thus is allocated 50 percent (1 ,800/3,600) of the total 
cost in production departme nt 1. Similarly, assume that product I required 400 of the 1,600 
machine-hours used in prodllction department 2, it is allocated 25 percent (400/1 ,600) of the 
costs of production department 2. Prodllct 2's costs are determined in a similar manner, as 
shown in Exhibi t 12.6. The total cost of $66,000 is allocated as $24,106.25 to product 1 and 
$41,893.75 to prodllct 2. 

The step method The Step Method The second method to allocate service department costs is the step method , 
uses a sequence of steps in the so-called becallse it uses a sequence of steps in allocating service department costs to produc
allocating service department tion departments. In the first step, one service department is selected to be allocated fully, that 
costs to production departments. is, to the other servi ce department as weil as to each production department. The department 

to be allocated fu lly usually is chosen because it p rovides the most service to other service 
departments . At Beary Company, service department 1 provides more service (40%) and it 
goes firs t in the allocation. Service department 2 is allocated only to the production depart
ments, in the same manner as the direct method. Overa ll, this means that the step method may 
provide more accurate allocatiolls because one ofthe reciprocal flows between the two service 
departmellts (the one in the first step) is considered in the allocation, ulllike the direct method 
that ignores a ll reciproca l ftows. 

The first phase of the step method (tracillg direct costs and initial allocation of indirect 
costs) is the same as for the direct method as shown in Exhibit 12.4. However, in the second 
phase (Exhibit 12.7), service department 1, which is in the firs t step, is allocated to service 
department 2 and the two production departments . The allocatioll to service department 2 is 
$2,340 (40 percent x $5,850) . The allocations for the two production departments are deter
mined in a similar manner. Then, in the second step, service department 2 is allocated to the 
two production departments using the di rect method in the same manner as in Exhibi t 12.6. 
The only difference is that the total cost in service department 2 ($ 10,590) now includes the 
origina l cost in service department 2 ($8,250) plus the cost allocated from service department I 
in the first step ($2,340). 

The third phase of the step method is completed in the same manner as in Exhibit J2.6. 
Using the step method, the total cost allocated to product 1 is $24,008.75 and the total cost 
allocated to product 2 is $4 1,991.25, for a tota l of $66,000. 

http:1,991.25
http:24,008.75
http:41,893.75
http:24,106.25
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EXHIBIT 12.7 Departmental Allocation, Second and Third Phases Using the Step Method 

Second Phase: Allocate Service Department Costs to Production Departments: Using the Step Method 

Service 2 Production 1 Production 2 Total 

First Step 
Service 1 

Service percent 40% 30% 30% 
Amount $2,340 $1,755 $1,755 

= 40% x $5,850 = 30% x $5,850 = 30% x $5,850 

Second Step 
Service 2 

Service percent 30% 60% 
Allocation percent per direct method 33.33 66.67 
Amount 10,590 3,530 7,060 

= $8,250 + $2,340 = 33.33% x $10,590 = 66.67% x $10,590 
Plus: First-phase allocation 24,750 27,150 
Totals for production departments 30,035 35,965 $66,000 

Third Phase: Allocate Production Department Costs to Products 
Labor-hours 

Hours 1,800 1,800 3,600 
Percentage 50% 50% 

Machine-hours 
Hours 400 1,200 1,600 
Percentage 25% 75% 

Production 1 (labor-hour basis) $15,017.50 $15,017.50 
= 50% x $30,035 = 50% x $30,035 

Production 2 (machine-hour basis) $8.991.25 $26,973.75 
= 25% x $35,965 = 75% x $35,965 

Totals for each product $ 24,008.75 $41.991.25 $66,000 

The reci procal method The Reciprocal Method The reciprocal method is the preferred of the three methods be
considers all reciprocal fiows cause, unlike the others, it considers all reciprocat flows between the service departments. 
between service departments This is accomplished by using simultaneous equations; the reciprocal flows are simultane
through simultaneous equations. ously determined in a system of equations. 

An equation for each service department represents the cost to be allocated, consisting of 
the first-phase allocation costs plus the cost allocated from the other department. For Beary 
Company, the equation for service department 1 is as folIows, using the symbol SI to represent 
service department 1 costs and the symbol S2 to represent costs in service department 2. 

Allocated SI Costs = Initial aUocation + Cost aUocated from S2 

SI = $5,850 + 10% x S2 

Similarly, the equation for the second service department is as folIows: 

AlJocated S2 Costs = Initial allocation + Cost aUocated from SI 

S2 = $8,250 + 40% x SI 

These two equations can be solved for S I and S2 by substituting the second equation into 
the first as folIows: 

SI = $5,850 + 10% x ($8,250 + 40% x SI) 

SI = $6,953.13 

And substituting S I back into the second equation: 

S2 = $1 1,031. 25 

These values for SI and S2 are allocated to the producing departments using the percent
age service amounts for each department. We illustrate the process far Beary Company in 
Exhibit 12.8. Note that since the reeiprocal method has eonsidered all reeiproeal service 
department aetivities, the allocation is based on the aetual service percentages far each 
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Since the advent of Medicare in 1966 to cover medical expenses of aged, 
blind, and disabled individuals, health ca re providers have be en required 
to use cast allocation methods to receive reimbursement from the federal 
gove rnment for services covered by Medicare. The costs of health care 
service activitiesare allocatedtothe patient revenue-gen erating se rvices. 
Some examples of service activities and patient revenue-generating 
services in ahospital follow. 

How da hospitals res pond to Medicarerequirements and allocate the 
costs of service activities to the patient revenue-generating se rvic es? 
What methods are likely to be preferred? 
(Refer to comments on Cost Management in Action at end of chapter. ) 

Patient Revenue-Generating Services 

Intensive care unit 
Psychiatrie care 
Coronary care 
Surgery 
An esthesia 

Service Activities 

Dietary 
La undry and linen 
Admissions 
Social services 
Nurs ing administration 

Laboratory 
Radiol ogy 
Emergency Room 
Ph armacy 

Operation of hospital 
buildings 
Administrative and general 
Housekeeping 

production department. For example, production department 1, which receives 30 percent of 
service department l 's work, is allocated 30 percent of service department l's cost, $2,086 
(30% x $6,953.13). The allocations are made in a similar manner to the allocation of service 
department 2's costs and to production department 2. 

The third phase analysis in Exhibit 12.8 is done in the same manner as in Exhibi ts 12.6 and 
12.7. The tota l cost allocated to product 1 is $24,036.25 and for product 2, $4 1,963.75 . 

EXHIBIT 12.8 Departmental Allocation Second and T hird Phases, Using the Rl:ciprocal Method 

Second Phase: Allocate Service Department Costs to Production Departments Using the Reciprocal Method 
First: Salve the simultaneous equations for Service 1 and Service 2 (see text): 

Amount allocated from service 1 $ 6,953.13 
Amount allocated from service 2 $11,031.25 

Production 1 Production 2 Total 

Second: Allocate to producing departments 
Service 1 

Service % 30% 30% 
Allocated amount $2,086 $2,086 

=30% x $6,953 = 30% x $6,953 
Service 2 

Service % 30% 60% 
Allocated amount 3,309 6.619 

=30% x $11,031 = 60% x $11,03 1 

Plus: Costs allocated in first pha se 24.750 27.150 

Totals for Production Departments $30.145 $35.855 $66.000 

Third Phase: Allocate Production Department Costs to Products 
Base: Direct labor-hours 

Hours 1,800 1,800 3,600 
Percent 50% 50% 

Machine-hours 
Hours 400 1,200 1,600 
Percent 25% 75% 

Production 1 (direct labor-hour basis) $1 5.072,50 $15,072.50 
= 50% x $30.145 =50% x $30,145 

Production 2 (machine-hour ba sis) $8.963.75 $26.891.25 
=25% x $35,855 =75% x $35,855 

Totals fo r each prod uct $24.036.25 $41.963.75 $66.000 
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Implementation Issues 

The key implementation issue is the choice of the most accurate allocation method. Briefly 
review Exhibits 12.6, 12.7, and 12.8. Note that although total costs are the same ($66,000), 
the amounts allocated to the two products vary. Although these amounts do not vary greatly 
for Beary Company, wide variations can occur in practice. When significant differences exist, 
a management accountant should consider the value of the reciprocal method, which is more 
complete and accurate than the others because it fully considers the reciprocal flows between 
service departments . 

EXHIBIT 12.9 Solving fo r the Reciprocal Allocation Method Using the Solver Function in Microsoft Excel 

Solving reciprocal departmental allocation problems can become Cells E7 and F7 contain the formula-based sums of these 
tedious if three or more departments are involved. In this case, columns. After selecting "Solver" from the Tools menu, the Dialog 
we suggest the use of software programs such as the Solver tool Box in Exhibit 12.9, panel A appears and must be completed as 
in Excel. The following screen capture illustrates how the Solver shown. For example, the Target Cell (E7) must be set to a value of 
tool can be used to salve the Beary Company example in the text. $5,850 (the cost of the first service department). When the dialog 
The column for "Allocated Cost" in the spreadsheet contains the box is complete, select Salve, and the solution will appear in 
cost in each service department, while the columns for "Service cells B5 and B6 (overwriting the amounts originally entered in the 
Rates" contain the reciprocal service rates. The column for Allocated Cast column). The solution is $6,953.13 in cell B5 and 
"Initial Allocation to" contains the product of the "Allocated $11,031.25 in cell B6. The solution is shown in panel B. 
Cost" and "Service Rates" columns, using cell-based formulas. 

Panel A: Solver Dialog Box 

Qata ~indow tjelp • _ ~ 

. I~ I 1 :.= U I I , +.0 .DO- ..... L... ..... 1 100% I _ _ _ . .DD ••D 

~ 1"'~ Reply with ~hdroge$". End Review... 1 

Allocated 
Cost- _ .. _- f 

5,850.00 
- -1 
8,250.00 

(Continued) 
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EXHIBIT 12.9 Continued 

Panel B: Solver Solution for Beary Example 

~2!l 
tdt ~ l,nsert ~ loQls o.~ ~ !je\? AIiJQe PDf r~'pe3qt.~sI:!f'..nrorhelp .. _ 8 x


l !!!- :;; 1 
 , ~og ...~g 
li!!I ~J """,""",""h~, r" ...,,,,,, • 

G 

Allocated Service Rates tO .. . lnltial Allocatlon to .. . 

Cost S1 


$ 6,953.13 1 .00 
$ 11 .031.25 (0.10)' 


8,250.00 


:"''''. ~ i"'-' " " DO~ .... ~) [i] lii l.Al ". ..i: ". .A.", 
~
i
f1 

- 4 

Excel can be used to solve the reciprocal allocation method using the Sol ver tool. The solu
tion technique is illustrated in Exhibit 12. 9. 

LEARNING OBJECTIVE 4 Four additional issues to consider when implementing the departmental allocation approach 

Explain (he problems in are (1) difficulty in determining an appropri ate aJlocation base, (2) separation of variable and 
imp lementing the different fixed costs (calIed dual allocation), (3) use of budgeted rather than achlaI amounts, and (4) 
departmental cost allocation allocated costs exceeding the outside purchase price. 
methods. 

Difficulty in Determining the Allocation Base Determining an appropriate allocation base 
and a percentage amount for service provided by the service departments 1S often difficult. 
For example, using labor hours could be inappropriate in an automated plant where labor is a 
small part of total cost. Similarly, square feet of floor space could be inappropriate to allocate 
certain costs when a great deal of idle space exists. Furthermore, the use of square feet of 
floor space can have undesirable motivational consequences. For example, if we are allocating 
plantwide maintenance costs to production departments using floor space as a base, a depart
ment has inadequate incentive to limit its use of maintenance expense. Since the actual use 
of maintenance is unrelated to floor space, if a given department increases its use of mainte
nance, then the other departments pay for the increase as weil, as illustrated in Exhibi t 12.10. 
Here, department A increases its use of maintenance by $60,000 (from panel 2 to panel 3 
in Exhibit 12. 10), while department B 's usage stays the same. The effect of department A's 
increased usage (when allocation is based on square feet) is that department B pays one-half 
of the increased cost. A preferred approach in thi s example would be to allocate on the basis 
of maintenance requests in order to achieve the desired objectives of motivation and fair
ness. Exhibit 12.11 provides some suggested allocation bases that can address some of these 
difficulties . 

Distinguish Fixed and Variable Costs: Dual A llocation 

A preferred departmental allocation approach is dual allocation, which separates variable and 
fixed costs and traces the variable costs directly to the departments that caused the cost. Trac 
ing variable costs in this way satisfies the allocation objectives of motivation and fairness . 
However, firms sometimes find that separating the variable and fi xed costs ofthe departments 
is difficult or uneconomical. The firm then allocates the total costs (both variable and fixed) in 
the same manner. Because variable costs are not traced, the latter approach based on total cost 
does not meet the allocation objectives as weil as dual allocation. 
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EXHIBIT 12.10 
Disincentive Effects of Certain 
Allocation Methods 

EXHIBIT 12.11 
Allocation Bases for Selected 
Types of Costs 

Source: Ingtitute of Management 
Accountants, "Al location of Service and 
Administrative Costs;' Statement Nllmber 48 
(Montvale, NJ, 1985) . 

EXHIBIT 12.12 
Disincentive Effects ofActua) 
Usage-Based Allocation 
Methods 

Department A Department B Total Maintenance Cost 

Panel 1: Basic information 
Square feetofftoor space 5,000 5,000 
Average number of maintenance 

requests 50 50 
Total maintenance costs $200,000 

Panel 2: Maintenance cost allocation 
in an average month using square feet 
of floor space 

Allocated maintenance cost $100,000 $100,000 $200,000 

Panel 3: Maintenance cost allocation based on square feet for a month when department A 
increases usage of maintenance fram 50 to 80 maintenance requests, while department B's 
usage remains the sa me at 50 requests, Here we assume that maintenance costs are variable 
with the number of maintenance requests, or $2,000 per request [$200,000/(50 +50)]. so that total 
maintenance costs increase to $260,000 [$2,000 x (50 +80)]. 

Allocated maintenance cost: $130,000 $130,000 $260,000 

Personnel-related costs-number of employees 
Payroll-related costs (pensions, fringe benefits, payroll taxes)-Iabor cost 
Materials-related costs-materials cost or quantity used 
Space-related costs-square feet or cubic feet 
Energy-related costs-motor capacity 
Research and development costs-estimated time, sales, or assets employed 
Public relations costs-sales 
Executives' salaries costs- sales, assets employed 
Praperty taxes costs-square feet, real estate or insurance valuation, market value of assets 

Budgeted verslis Actual A mounts When the allocation base is determined from actual 
amounts (for example, labor-hours incurred in the current period), each department's cost allo
cation affects the other departments' actual usage ofthe allocation base . The reason is that each 
department's actual usage affects total actual usage. Unfavorable incentives arise because one 
department's usage now affects the amount allocated to the other departments. Exhibit 12. 12 

Department A Department B Total Maintenance Cost 

Panel 1: Basic information 
Actual number of direct labor-hours 10,000 10,000 
Budgeted number of direct labor-hours 10,000 10,000 
Average number of maintenance 

requests 50 50 
Total maintenance costs $200,000 

Panel 2: Maintenance cost allocation 
in an average month using the number 
of direct labor-hours 

Allocated maintenance cost $100,000 $100,000 $200,000 

Panel 3: Maintenance cost allocation based on direct labor-hours for a month when department 
A decreases usage of direct labor-hours from 10,000 to 6,000 hours while department B's usage 
remains the same at 10,000 hours. Here we assume that maintenance costs have both a variable 
($5 per di rect labor-hour) and a fixed ($100,000) component. Total maintenance costs decrease to 
$180,000 [$100,000 +$5 x (6,000 + 10,000)] and cost/hr is $180,000/16,000 = $11.25 

Allocated maintenance co st: $ 67.500 $112.500 $180,000 
= 6,000 hrs = 10,000 hrs 

x $11.25 x $11.25 
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EXHIBIT 12.13 Cost Allocation Using External Prices 

(A) 

User 

Department 


A 

B 


C 


0 

Total 

(B) 

Direct 

Labor-Hours 


3,000 

4,000 

1,000 

2,000 

10,000 

(C) (D) (E) (F) (G) 

Direct Cost Allocation Allocation Base Allocation Based 
Labor-Hour Based on Outside for Outside on Outside 

Allocation Base Labor-Hours Price Price Price 

30% $ 300 $ 360 30% $ 300 
(3,000/10,000) (360/1 ,200) 

40% 400 600 50% 500 
(4,000/10,000) (600/1,200) 

10% 100 120 10% 100 
(1,000/10,000) (120/1,200) 

20% 200 120 10% 100 
(2,000/10,000) (1 20/1 ,200) 

$1,000 $1,200 $1,000 

contimies the example of allocating maintenance costs used in Exhibit 12.10 except that main
tenance is allocated on the basis of direct labor-hours. Also, we assume that maintenance costs 
are both variable and fixed relative to direct labor-hours; there are $100,000 in total fixed costs 
and a $5 per direct labor-hour variable cost. Exhibit 12.12 shows that department B's allocated 
costs increased from $ 100,000 (panel 2) to $1 12,500 (panel 3) even though department B did 
not increase its usage of direct labor-hours or of maintenance requests. The reason far this is 
that department A reduced its usage of direct labor from 10,000 hours to 6,000 hours. As a 
result, the $100,000 total fixed costs in maintenance are allocated over a smaller number 0/ 
totallabor-hours, thus increasing department B's total cost allocation. The direct labor-hours
based allocation is unfair and unmotivating for department B. 

For this reason, using budgeted ar predetermined amounts rather than actual amounts for 
allocating fixed costs is preferable. When budgeted direct labor-hours are used, each depart
ment's fixed cost allocation is predictable and is not inftuenced by the usage in other depart
ments. In contrast, allocating variable costs on the basis of actual usage is preferable, since 
variable costs can be directly traced to the different users. This is another reason that it is 
important to separate variable and fixed costs using dual allocation. An important limitation of 
the use ofbudgeted rates is that sometimes the budget information could be difficult to obtain. 
For exampl e, budgeted rates would be difficult to implement when the allocation base varies 
significantly from period to period or is difficult to predict accurately. 

Allocated Costs Exceed External Purehase Cost Another limitation of the three depart
mental methods is that they can allocate to a department a higher cost than the cost of the 
service that the department could purchase from an outside supplier. Should the department 
pay more for a service internally than an outside vendor would charge? To motivate managers 
to be efficient and to make the right decisions, the allocation should be based on the cost as if 
each department had to obtain the service outside the firm. Consider the data in Exhibit 12.13 
for a firm with four departments that share a common data processing service costing $1,000. 
Data processing costs are allocated using direct labor-hours in each department as shown in 
columns (B), (C), and (D) of Exhibit 12.13. The data processing service can also be obtained 
from an outside firm at the cost shown in column (E). 

The direct labor-hours allocation base in this example penalizes department D, which can 
obtain the service outside the firm for $80 less than the inside cost ($200 - $120), perhaps 
because of the simplified nahire of the requirements in department D. In contrast, depart
ment B can obtain the service outside only at a much higher price ($600 versus $400 inside), 
perhaps because of the specialized nature of the service. In this case, the allocation based on 
the outside price (column G in Exhibit 12.13) is fair to both departments Band D. It is a bet
ter reftection of the competitive cost of the service. The question of whether, and under what 
conditions, the department should be allowed to purchase outside the firm is a different issue, 
which is addressed in the coverage of management control in Chapters 17 and 18. 
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Cost Allocation in Service lndustries 

LEARNING OBJECTIVE 5 
Explain the use 0/ cost allocation 
in service firms. 

EXHIBIT 12.14 
Cost Flows in Community 
General Bank 

The concepts presented in thi s chapter apply equally well to manufacturing, service, or 
not-for-profit organizations that incur joint costs. For example, financial institutions such 
as commercial banks also use cost allocation. To illustrate, we use the Community Gen
eral Bank (CGB), which provides a vari ety of banking services, including deposit accounts, 
mortgage loans, installment loans , investment services, and other services. Currently, CGB 
is analyzing the profitability of its mortgage loan departmen t, which has two main busi
nesses, commercial construction loans and residential construction loans. An important part 
of the analysi s of these loan businesses is determining how to trace or allocate costs to the 
two businesses. 

The cost allocation begins by identifying which department directly support the two mort
gage loan businesses, the loan operations department and the marketing department. The 
uperations department handles the processing of Ioan applications, safekeeping of appropriate 
documents , billing, and maintaining accounts for both commercial and residentialloans. The 
marketing department provides direct advertising, promotions, and customer service for both 
types of Ioans. 

Other departments support the two loan businesses indirectly by supporting the opera
tions and marketing departments . Two important suppor t departments are the administrative 
services department and the accounting department. The administrative services department 
provides legal and technical support. The accounting departmenf provides financial services , 
including regular fmancial reports and the maintenance of customer records. The adminis
trative services and accounting departments provide services to each other as weil as to the 
operations and marketing departments, as ill ustrated in Exhibit 12. 14. Each of the four depart
ments has labor and certain supplies costs that can be traced directly to it. In addition, CGB 's 
human resomces department and computer services department provide services to aIl four 
departments. 

CGB uses the step method to allocate costs from support departments to the loan busi
nesses. See the step method in Exhibit 12. 15, wh ich follows the same approach as for Beary 
Company in Exhibit 12.7. The top of Exhibit 12. 15 shows the allocation bases that CGB 
uses to allocate human resources costs and computer services costs to each department. The 
allocation base for human resources costs is the number of employees, or the head count, in 
each department, and the allocation of computer services costs is based on the number of 
computers in each department. The number of employees and the number of computers in 
each department are given. 

The first phase ofthe aIlocation in Exhibi t 12 .15 shows tracing the tota ls of $ I,560,000 of 
di rect labor and $3 3,000 for supplies costs to each department as weIl as the allocation ofthe 
human resources costs ($80,000) and computer services costs ($66,000), using the allocation 
bases head count and number of computers, respectively. The result is that the total cost of 
$1,739,000 is allocated as fo llows, 

35% 40% 

25% 20% 

40% 40% 
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Accounting department 
Administrative services depa rtment 
Operations department 
Marketi ng department 

Total cost 

$ 	 253,700 
381 ,500 
623,700 
480,100 

$1,739,000 

In the second phase, the accounting and administrative service department costs are al
located to the operations and marketing departments using the step method and the service 
percentages in Exhibit 12.14. The result is that the $1,739,000 oftotal cost is now allocated to 
the operations department ($934,957. 50) and the marketing department ($804,042.50). 

EXHIBIT 12.15 Use of the Step Method for Cost Allocation at Community General Bank 

Departments 

Departmental Administrative 
Allocation Bases Accounting Services Operations 

Human Resources 
Headcount 80 100 160 

20.0% 25.0% 40.0% 
Computer Servic es 

Nu mber of computers 60 60 150 
20.0% 20.0% 50.0% 

First Phase: Trace Direct Costs and 
Allocate Overhead Costs to Departments 
Direct costs (given) 

Labor $221 ,000 $339,500 $554,500 
Supplies 3,500 8,800 4,200 

Indirect costs 
Human Resources 16,000 20,000 32,000 
Computer Services 13,200 13,200 33,000 

Totals for all departments $253.700 $381 ,500 $623.700 

Second Phase: Allocate Service Department Costs 
to Operations and Marketing, Using the Step Method 
First step 
Accounting Department Service percent 25% 35% 

Am ount $63.425 $88.795 
Second step 
Admin istrative services Service percent 40% 

Allocation percent 
(per dire ct method) 50% 
Am ount $222,462.50 

Totals for production departments 	 $934,957.50 

Third Phase: Allocate Operations and Marketing 
Costs to Commercial and Residential Loans 

Base: Number of banking transact ions 
Percent 

Number of loans 
Perc ent 

Operations (Number of transactions) 
Marketing (Number of loans) 

Totals for commercial and residential loans 

Marketing 	 Total 

60 400 
15.0% 100.0% 

30 300 
10.0% 100.0% 

$445,000 $1,560,000 
16,500 33,000 

12,000 (e .g., $12,000 =15% x $80,000) 80,000 
6,600 (e.g., $ 6,600 =10% x $66,000) 66,000 

$480,100 $1,739,000 

40% 
$101.480 (e.g., $101,480 =40% x $253,700) 

40% 

50% 
$222,462.50 [e.g., $222,462.50 =50% x ($381 ,500 +$63,425)] 

$804,042.50 $1,739,000 

Commercial Residential 
Loans Loans 

15,000 10,000 25,000 
60% 40% 
900 3,600 4,500 

20% 80% 
$560,974.50 $ 373,983 
$160,808.50 $ 643,234 

$ 721.783 $1,017,217 $1,739,000 
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EXHIBIT 12.16 
Profitability Analysis of 
Mortgage Loans Community 
General Bank 

Joint Product Casting 

LEARNING OBJECTIVE 6 
Use the three j oint product 

casting methods. 


Joint products 
are products from the same 
production process that have 
relatively substantial sales value. 

By-products 
are products whose total sales 
values are minor in comparison 
with the sales value of the joint 
products. 

The split-off point 
is the first point in a joint 
production process at which 
individual products can be 
identified. 

Commercial Loans Residential Loans 

Revenues $2,755,455 $2,998,465 
Less expenses 

Cost of funds 1,200,736 1,387,432 
Allocated operating costs 721,783 1,017,217 

Contribution $ 832,936 $ 593,816 
Key ratios 

Contri bution/reven u e 30.23% 19.80% 
Cost of funds/revenues 43.58% 46.27% 

In the third and final phase, the costs from the operations and marketing departments are 
allocated to the two businesses, commercial and residentialloans. The base that CGB uses to 
allocate operations department costs is the number of banking transactions handled within 
operations (15,000 for commercialloans and 10,000 for residentialloans) and to allocate mar
keting costs is the number of loans of either type (900 commercialloans and 3,600 residential 
loans). The result ofthe final allocation is that the total cost of$I,739,000 is allocated to the 
commercial loans department ($721,783) and the residential loans department ($1,017,217), 
as illustrated for the third phase in Exhibit 12.15. 

Cost allocation provides CGB a basis for evaluating the cost and profitability of its ser
vices. By taking the allocated operating costs just determined, the cost of funds provided, and 
the revenue produced by both commercial and residential loans, a profitability analysis of 
mortgage loans can be completed. Assurne that the commercial and residentialloan depart
ments have revenues of $2,755,455 and $2,998,465, respectively, and direct cost of funds of 
$1,200,736 and $1,387,432, respectively. 

The profitability analysis in Exhibit 12.16 shows that the relatively high allocated operating 
costs ofthe residentialloan department are an important factor in its overall poar performance 
(only 19.8 percent contribution per dollar ofrevenue in contrast to more than 30 percent for 
the commercial loan area). In contrast, the cost of funds appears to be comparable for both 
types ofloans (43.58 percent ofrevenues for commercialloans and 46.27 percent ofrevenues 
for residentialloans). The analysis indicates that the bank should investigate the profitability 
of residential loans and, in particular, the cost of operations and marketing far these loans. 

Many manufacturing plants yield more than one product from a joint manufacturing process. 
Far example, the petroleum industry processes crude oil into multiple products: gasoline, 
naphtha, kerosene, fuel oils, and residual heavy oils. Similarly, the semiconductor industry 
processes silicon wafers into a variety of computer memory chips with different speeds, tem
perature tolerances, and life expectancies. Beef and hides are products linked in the meat
packing process; neither of these items can be produced without producing the other. Other 
industries that yield joint products include lumb er production, food processing, soap making, 
grain milling, dairy farming, and fishing. 

Joint products and by-products are derived from processing a single input or a common set 
of inputs. Joint products are products from the same production process that have relatively 
substantial sales values. Products whose total sales values are minor in comparison to the sales 
value ofthe joint products are classified as by-products. 

Joint products and by-products both start their manufacturing life as part of the same raw 
material. Until a certain point in the production process, no distinction can be made between 
the products. The point in a joint production process at which individual products can be iden
tified for the first time is called the split-off point. Thereafter, separate production processes 
can be applied to the individual products. At the split-off point, joint products or by-products 
might be salable or require further processing to be salable, depending on their nature. 

Joint costs include all manufacturing costs incurred prior to the split-off point (including 
direct materials, direct labor, and factory overhead). For financial reporting purposes, these 


