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Activity-Based Costing: Demonstration Problems and Practice Quiz

Demonstration Problem 1

ABC Manufacturing, Inc. produces three gadgets (Ace, Best, and Champ) in two departments, Machining and
Assembly. Each product requires one hour of direct labor for completion. The following table provides production
and cost data for the year.

Ace Best Champ Total
Number of units 25,000 15,000 5,000 45,000
Machine hours . 2,500 1,500 2,000 .‘z leh
MH per umit o1 M o .1 ppt ©, Y Mp-
Direct materials $1,000,000 $450,000 $275,000 $1,725,000
Direct labor 375,000 225,000 75,000 675,000 ff_';_m__

Overhead e S vy
Machining  (pu)—\861,S6D 337560 W50,

Assembly (D(_j)@ 45 0,0V (SO,0VD

Total overhead 1,350,00
Tot costs $3,750,000
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Required:
Use the plantwide allocation method to determing(the unit cost for each produ@The allocation bases to
choose from are
1. Machine hours,

2. Direct labor costs.




Solution:
1. The overhead allocation rate whe

n(machine hourswere used as the allocation base was $225 per machine

hour (= $1,350,000 + 6,000 machine hours). The unit cost report would show the following:

Ace Best Champ
Units produced 25,000 15,000 5,000
Machine hours per unit _— 01 — 01 — 0.4

| 235 | = 29G

Direct materials KPP $40.0 $30.0 $55.0
Direct labor ' 15.0 15.0 15.0
Applied overhea@ per machine hour) ) \‘) 22.5 22.5 90.0
Unit cost $77.5 $67.5 $160.0

2. The overhead allocation rate whe

n(direct hour costs Wwere used as the allocation base was 200% (=
$1,350,000 + $675,000). The unit cost report would show the following:

Ace Best Champ
Units produced 25,000 15,000 5,000
Direct materials $40.0 $30.0 $55.0
Direct labor ; x> 150 _, ~150 ., ~150
Applied overhead\(ZE)i/gd,ireft labor costs) > 30.0 > 30.0 (30.0
Unit cost $85.0 $75.0 $100.0

Please note that the same results can be obtained using the number of units produced as the allocation base
because each product requires one hour of direct labor for completion and the direct labor costs are in direct
proportion to the number of units produced. The overhead allocation rate would be $30 per unit (= $1,350,000 +
45,000 units) as shown above.

* The department allocation method uses a separate cost pool for each department. Each department has
its own overhead allocation rate or set of rates. This is a variation of the two-stage allocation approach in
which the cost pools happen to be departments.

+ If the company manufactures products that are quite similar and all use the same set of resources, the
plantwide rate is probably sufficient.

* If there are multiple products that require manufacturing facilities in many different ways, departmental
rates provide a better picture of the use of manufacturing resources by the different products.

* The choice between a plantwide rate and departmental rates is based on the costs and benefits of the
information inherent in each system. Any incremental costs of additional information must be justified by
an increase in benefits from improved decisions.



Demonstration Problem 2
(Continued from Demonstration Problem 1)

Considering the nature of the production processes, the cost accountant of ABC Manufacturing decided to
experiment with the department-specific allocation approach and determined that the Machining Department can

use machine hours as the allocation base for overhead assignment while the Assembly Department can use direct
labor costs instead.

Required:
Use the department ailocation method to determine the unit cost for each product.

MK . »50o (Soo 2z oo
= (_ Ace Best Champ
Units produced 25,000 15,000 5,000
Machine hours per unit o1 o.! o, ¢+
Direct materials 4o 3o Y
Direct labor ‘< ' S Xy
Applied overhead _
Machining (¥ !>©__per machine hour) (5 > o
Assembly (_&€-T % of direct fabor costs) (o [ (o
nit cost ¢ £O ¢ 70 * /4o
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~ Solution:
For the Machining Department, the overhead allocation rate would be $150 per machine hour (= $900,000 +
6,000 machine hours).

For the Assembly Department, the overhead allocation rate would be 66.67% (= $450,000 + $675,000).

Ace Best Champ
Units produced 25,000 15,000 5,000
Machine hours per unit 0.1 0.1 0.4
Direct materials $40.0 $30.0 $55.0
Direct [abor 15.0 15.0 15.0
Applied overhead
Machining ($150 per machine hour) 15.0 15.0 60.0
Assembly (66.67% of direct labor costs) 10.0 10.0 10.0

Unit cost $80.0 $70.0 $140.0




Demonstration Problem 3 (Continued from Demonstration Problems 2 and 3)

The cost accountant of ABC Manufacturing attended a workshop on activity-based costing and was impressed by the results.
After consulting with the production personnel, he prepared the following information on cost drivers and the estimated
volume for each driver.

Activity Cost driver Cost driver volume Total
Machining Ace Best Champ
Setup Number of setups 125 75 50 250
Machining Machine hours 2,500 1,500 2,000 6,000
Assembly '
Assembly Direct labor hours 25,000 15,000 5,000 45,000
Inspection Number of inspections 50 25 25 100

Vpts iaro([u(e&'( 25,600 1S 6UD Z 6o
The cost accountant also determined how much overhead costs were incurred in each of the four activities as follows:

Rate s
Activity Overhead costs = =%
Machining 4
Setup $150,000 = 252 setups= $6 GD/SQ’ﬁ"'f’
Machining 750,000 = 6,650 MHs = (}"S/MH
Total Machining department overhead $900,000
Assembly ¢ g/ /
Assembly $360,000 = 45, owo OUHS = bt
Inspection 90,000 = (&» Lgpecit.-m.a = 70 %
Total Assembly department overhead $450,000 /Zuspect
Total overhead costs $1,350,000

Required:
1. Determine the cost driver rate for each activity cost pool.
2, Use the activity-based costing method to determine the unit cost for each product.
3. Summarize and comment the resuits.



" Solution;

1.
Activity Cost drive rate
Machining
Setup $600 per setupA= $150,000 + 250 setups)
Machining $125 per machimg $750,000 + 6,000 machine hours)
Assembly

Assembly ( $8 per direc our{= $360,000 =+ 45,000 direct fabor hours)
Inspection 900 per inspection § $90,000 + 100 inspections)

2. Inthe following table, the total costs are divided by the number of units to arrive at the unit cost for each

product.
Ace Best Champ
Direct materials $1,000,000 $450,000 $275,000
Direct labor . 375,000 225,000 75,000
Applied overhead
Setup ($600 per setup) $75,000 $45,000 $30,000
Machining (§125 per machine hour) 312,500 187,500 250,000
Assembly (%8 per direct labor hour) 200,000 120,000 40,000
Inspection ($900 per inspection) 45,000 22,500 22,500
Total overhead costs $632,500 $375,000 $342,500
Total costs $2,007,500  $1,050,000 $692,500

Number of units 25 15 5,
Unit cost $80.3 ) _970.0 41385
o~ (767

Iternatively,/the following table shows direct calculation of unit cost for each product based on consumption
clivities for each unit of the products.

Ace Best Champ
Units produced 25,000 15,000 5,000
Number of setups per unit 0.005 0.005 0.01
Machine hours per unit 0.1 0.1 0.4
Direct labor hours per unit 1 1 1
Number of inspections per unit 0.002 0.00167 0.005
Direct materials $40.0 $30.0 $55.0
Direct labor 15.0 15.0 15.0
Applied overhead
Setup ($600 per setup) 3.0 3.0 6.0
Machining ($125 per machine hour) 12.5 12.5 50.0
Assembly ($8 per direct labor hour) 8.0 8.0 8.0
Inspection ($900 per inspection) 1.8 1.5 4.5

Unit cost $80.3 $70.0 $138.5




3. In summary, a comparison of the methods used to calculate unit cost for each product is presented below.

Ace Best C
Plantwide rate based on machine hours $77.5 $67.5 622%
Plantwide rate based on direct labor costs —» (85.0 75.0 100.0
Department rates 80.0 70.0 140.0
Activity-based costing (803 700 138.5)

e ———

In this series of demonstration problems; both of the plantwide allocation methods distort product costs,/Since
Champ uses four times as much machine hours as the other two products, it inevitably receives more cost
assignment from the plantwide method based on machine hours; the opposite is the case when direct labor
costs are used as the allocation base.

The department allocation method and activity-based costing produce comparable numbers that portray
consumption of resources closer to reality. Since it is less costly to implement the department allocation
method than the activity-based costing method, the managers of ABC Manufacturing should probably use the
department allocation method to handle overhead costs in the future.



Multiple Choice [aused by overallocated
P /( ovedsod costs
1. Death spiral ;

(Ca. OHappens when managers try to set higher prices to recovef increasing reported costs,)

b. Occurs when capacity is reduced.
¢. May happen when the market share is gajning.
d. Has to do with costs ghé paf overhead.

2. In atwo-stage cost allocation system,
a. The first stage involves assigning overhead costs to cost pools.
b. The cost pools may be departments.
¢. Each cost pool requires an allocation rate.

( d ) All of the above.

3. One of the cost pools at Toylands Store is Personnel department that provides recruiting and training for Sales and
Administrative departments and has an estimated overhead of $45,000. Sales department has 12 employees and
Administrative department has 3. How much of the overhead cost of the Personnel department should be allocated to the
Sales department?

. $9,000. /
b_$22000 S 4 seve peremplose
. $36,000) | 243 k ¢
. $38,000. < 12 W/tngz 36,0 allrealed 4
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The following information is for questions 4 - 7.
The accountant of Toylands Manufacturing collected the following information:
Activity Overhead costs Cost driver Product X1 Product X2
Machining Dept.

Setup $200,000 Number of setups 200 50
Machining 700,000 Machine hours 20,000 15,000
Packaging Dept. - .
Assembly ( 30§@irect labor hours (40,000 __ﬂ___.__;a_ﬁ.Q,Qﬂn<

i : 000.) i i 120 60
Inspection ¢ 180,000.) Number of inspections 60

Totnl ¢ 38000

4. If Toylands Manufacturing uses a plantwide rate based orf direct fabor hoursto allocate overhead costs, how much is

product X1's share of overhead?

a. $324,000. (Totrl oK)
b. $416,000.

c.__$638,000. '?/,3?01, ove _ f/gp g0 pe D
( d. $552,000. T"’““ <
‘ ¢t 63,077 k = 5*5’3’)-, Vo
— E P o=
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5. If the department allocation method is used, what is the overhead rate for thé Machining departmenf }vit
as the allocation base? To 120 Mack Dépf' oH
a. $39.43 per machine hour. . 55 D
b. $13.71 per machine hour. (700,47 % i )

¢ I
c. § ine h v _ s 7MH"
~d. $25.71 per machine hour. :
| (zogm « 157  L—
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6. When activity-based costing is used, what |hare of thelPackaging department pverhead costs?

$270,000.

+ o _ ¥
Se0 g :>‘ngw et éq00 _ Y/go0 oo

c. $580,000. ﬂt, e
6 DLH s

* (D, aUO

120 + 60O

a. $580.000
$800.000

. $950,000. $
d. $670,000.
2/0"9} oV
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8. Which of the following is true of activity-based 11. What are the steps required for ;g—;nt ased coé’tl’?)'ng-;;:
costing relative to traditional costing? in administration? o
a. It requires lgs$ detailed cost measures. a. Identify activities that consume resources. )\Lkgt /
h. Accounting department a )ﬂ{ can handle atf the b. Identify cost drivers associated with activities.
¢ SN c. _Compute activity rate per cost driver. §’fﬂ)~ez 2
deeds more cost pools d. Al of the above.
d. Itis less costly to implement.
9. Activity-based costing can be beneficial to 12. Which of the following statements rrect?
a. Banks. a. Nowadays, labor is still a majorproduct cost in T
b. Nonprofit organizations. many companies, especially service
c. Law firms zations.
d. Al of the above. b. When the labor component jwé it is prudent to
allocate overhead based on direct labor.
10. Low-volume proglucts, relative to high-volume ones, c. When the laborcomponent drops, the overhead T
complexity during production. rate based on direct labor tends to increase

Often require more machine setups. substantially.

c: Will potdisrupt the production flow of high- d. When all resources are used proportionally, -
volume items. allocation of overhead based on machine hours is
d. Are usually gwefcosted. acceptable.



6.

Answers

a LO1 7.

d LO2

c LO2

$45,000 _ $3,000 per employees.
12+3

$3,000 x 12 employees at Sales department =

$36,000.
d LO2
$200,000 + $700,000 + $300,000 + $180,000 = 8.
$1,380,000.
9.
_$1,380,000 $13.8 per direct labor hour.
40,000+ 60,000 10.
$13.8 x 40,000 direct labor hours = $552,000. 1.
12,
d LO2
$700,000 + $200,000 = $900,000.
__$900,000 $25.71 per machine hour.
20,000 +15,000
b LO4,LO5
$300,000

—————~—— = §3 per direct labor hour.
40,000+ 60,000

$180.000 44,000 per inspection.
120+60

$3 per direct labor x 60,000 direct labor hours +
$1,000 per inspection x 60 inspections =
$240,000.

b LO4,L05

$200,000

— 2" =$800 per setup.

200 + 50 $800 p P
$700,000

= $20 per machine hour.
20,000+15,000

$800 per setup x 200 setups + $20 per machine
hour x 20,000 machine hours + $3 per direct labor
hour x 40,000 direct labor hours + $1,000 per
inspection x 120 inspections = $800,000.

c LO6
d LO8
b LO7
d LO8
b LO7
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