Chapter 18
Activity-Based Costing and 

Other Cost Management Tools

Short Exercises
(5-10 min.)  S 18-1
Req. 1

	   3   
	a.
	Compute the cost allocation rate for each activity. 

	   2   
	b.
	Identify the cost driver for each activity and

	
	
	estimate the total quantity of each driver’s

	
	
	allocation base.

	   4   
	c.
	Allocate indirect costs to the cost object.

	   1   
	d.
	Identify each activity and estimate its total indirect 

	
	
	cost.


(10 min.)  S 18-2
Req. 1

	Cost per person
	=
	Total costs
	=
	$1,110
	=
	$555 per person

	
	
	Number of people
	
	2
	
	


Req. 2
	Estimated total
indirect cost
	÷
	Estimated total quantity
	=
	Cost allocation rate


                                            Brian    Gary         
Food:        $550  ÷   ( 24 + 26 ) lbs.     =   $11 per lb
Skiing:        240  ÷   (   3 +  0  ) tickets =    80 per ticket
Lodging:    320   ÷   (   4 +  4  ) nights =    40 per night
	
	Cost allocation rate
	Brian
	Gary

	Food
	$11
	$11 x 24 = $264
	$11 x 26 = $286

	Skiing
	$80
	$80 x 3  = $240
	$80 x 0   =       0

	Lodging
	$40
	$40 x 4  = $160
	$40 x 4   = $160

	Total
	
	              $664
	               $446


Brian:  $664
Gary:   $446
(15 min.)  S 18-3
Req. 1

Cost allocation rates:

Setup = $106,000 / 200 setups = $530 per setup

Machine maintenance = $55,000 / 4,000 machine hours = $13.75 

per machine hour
ABC indirect manufacturing cost per unit:

	      Activity
	Product    A
	
	ProductB

	Setup                                $530
	×      20
	$10,600
	×    180
	$  95,400

	Machine maintenance   $13.75
	× 1,600
	  22,000
	× 2,400
	   33,000

	
	
	$32,600
	
	$128,400

	Divide by number of units
	
	÷   400
	
	÷   375

	Indirect manufacturing cost per unit
	
	$81.50
	
	$342.40


(15 min.)  S 18-4
Req. 1

Cost allocation rates:

Setup = $57,000 / 60 setups = $950 per setup

Machine maintenance = $27,000 / 3,000 machine hours = $9 
per machine hour

ABC indirect manufacturing cost per unit:

	
	Lo-Gain
	
	Hi-Gain

	Setup                                $950
	×      30
	$28,500
	× 30
	$  28,500

	Machine maintenance        $9
	× 1,800
	  16,200
	× 1,200
	  10,800

	
	
	$44,700
	
	$39,300

	Divide by number of units
	
	   ÷   75
	
	   ÷  150

	Indirect manufacturing cost per unit
	
	$596
	
	$262


Req. 2

Cost allocation rates:

Total indirect manufacturing costs / Total direct labor hours = 
$84,000 / 5,000 direct labor hours = $16.80 per direct labor 
hour

Single-allocation base indirect manufacturing cost per unit:
Lo-Gain: 
$16.80 per direct labor hour × 1,400 direct labor hours / 75 units = $313.60 per unit

Hi-Gain:
$16.80 per direct labor hour × 3,600 direct labor hours / 150 units = $403.20 per unit

(15 min.)  S 18-5
Req. 1

ABC indirect manufacturing cost per unit:

	
	Product C
	
	Product D

	Setup                             $1,500
	×      38
	$57,000
	×      75
	$  112,500

	Machine maintenance      $12
	× 1,400
	  16,800
	× 4,000
	   48,000

	
	
	$73,800
	
	$160,500

	Divide by number of units
	
	  ÷  150
	
	  ÷  150

	Indirect manufacturing cost per unit
	
	$492
	
	$1,070


ABC product cost per unit:

	
	Product C
	Product D

	Direct materials
	$700
	$2,000

	Direct labor
	300
	100

	Indirect manufacturing cost
	     492
	     1,070

	Product cost per unit
	$1,492.00
	$3,170.00


(15 min.)  S 18-6
Req. 1

ABC indirect manufacturing cost per unit:

	
	Mid-Fi
	
	Hi-Fi

	Setup                             $1,700
	×      39
	$66,300
	×      39
	$  66,300

	Inspection                        $400
	×      45
	18,000
	×      15
	6,000

	Machine maintenance      $10
	× 1,900
	  19,000
	× 1,200
	  12,000

	
	
	$103,300
	
	$84,300

	Divide by number of units
	
	 ÷    200
	
	 ÷   250

	Indirect manufacturing cost per unit
	
	$516.50
	
	$337.20


ABC product cost per unit:

	
	Mid-Fi
	Hi-Fi

	Direct materials
	$   400.00
	$1,300.00

	Direct labor
	400.00
	300.00

	Indirect manufacturing cost
	    516.50 
	     337.20

	Product cost per unit
	$1,316.50
	$1,937.20


(10 min.)  S 18-7
Req. 1

	Indirect cost
	=
	Estimated total indirect costs

	allocation rate per direct labor hour
	
	Estimated total quantity of cost allocation base

	
	
	

	
	=
	$775,000
	

	
	
	5,000 hours
	

	
	
	

	
	=
	$155.00  per direct labor hour


Req. 2

	
	Crockett engagement

	Direct labor (150 hours × $310   per direct labor hour)
	$46,500

	Indirect costs (150 hours × $155.00  per direct labor hour)
	  23,250

	Total costs- Crockett engagement 
	$69,750


Req. 3

	
	Crockett engagement

	Service revenue (160% × $46,500)
	$74,400

	Total costs
	(69,750)

	Operating income—Crockett engagement
	$4,650


(5 min.)  S 18-8
Req. 1
Cost allocation rate—Document preparation:  
   $102,000 / 3,000 pages = $34 per page
Cost allocation rate—Information technology support: 
  $156,000 / 780 applications = $200 per application
Cost allocation rate—Training:  
  $517,000 / 4,700 hours = $110 per direct labor hour
(10-15 min.)  S 18-9
Req. 1

	
	Crockett engagement

	Direct labor (150 hours × $310)
	$46,500

	Document preparation:
	

	(320 pages × $34 per page)
	10,880

	Information technology support:
	 

	(75 applications × $200 per application)
	15,000

	Training (150 hours × $110 per direct labor hour)
	      16,500

	Total costs—Crockett engagement
	$88,880


Req. 2

	
	Crockett Engagement

	Service revenue (160% × $46,500)
	$ 74,400

	Total costs
	(88,880)

	Operating loss
	$(14,480)


(10-15 min.)  S 18-10
Req. 1

Target sale price – Desired profit = Target cost

Target sale price – (25% of Target sale price) = $88,880 
75% x Target sale price = $88,880

Target sale price = $118,507
(10-15 min.) S 18-11
Req. 1

Target sale price – Desired profit = Target cost

Product C:

Target sale price – (25% of Target sale price) = $1,492

75% x Target sale price = $1,492

Target sale price = $1,989.33,
Product D:

Target sale price – (25% of Target sale price) = $3,170

75% x Target sale price = $3,170

Target sale price = $4,226.67
 (5-10 min.)  S 18-12
Req. 1

a.

Traditional 

b.

Traditional

c.

JIT

d.

JIT
e.

JIT

f.

Traditional
g.

JIT
h.

JIT

i.

JIT
 (10 min.)  S 18-13
Req. 1

	Journal Entry

	DATE
	ACCOUNTS AND EXPLANATIONS
	POST.

REF.
	DEBIT
	CREDIT

	
	
	Raw and In-process inventory
	
	9,500
	

	
	
	Accounts payable
	
	
	9,500

	
	
	
	
	
	

	
	
	Conversion costs
	
	14,000
	

	
	
	Wages accounts, Accumulated depreciation, etc. 
	
	
	14,000

	
	
	
	
	
	

	
	
	Finished goods inventory 
	
	20,000
	

	
	
	Raw and in-process inventory 
	
	
	

	
	
	     (4,000 × $2)
	
	
	8,000

	
	
	Conversion costs (4,000 × $3)
	
	
	12,000

	
	
	
	
	
	

	
	
	Cost of goods sold (3,300 × $5)
	
	16,500
	

	
	
	Finished goods inventory
	
	
	16,500

	
	
	
	
	
	

	
	
	Cost of goods sold ($14,000 - $12,000)
	
	2,000
	

	
	
	Conversion costs
	
	
	2,000


(5-10 min.)  S 18-14
Req. 1

	   P   
	1.
	Preventive maintenance on machinery.

	   IF     
	2.
	Direct materials, direct labor, and manufacturing

	
	
	overhead costs incurred to rework a defective

	
	
	scooter that is detected in-house through 

	
	
	inspection.

	   EF   
	3.
	Lost profits from lost sales if company’s 

	
	
	reputation was hurt because customers 

	
	
	previously purchased a poor quality scooter.

	   A   
	4.
	Costs of inspecting raw materials like chassis and

	
	
	wheels.

	   P   
	5.
	Working with suppliers to achieve on-time 

	
	
	delivery of defect-free raw materials.

	   EF   
	6.
	Cost of warranty repairs on a scooter that 

	
	
	malfunctions at customer’s location.

	   A   
	7.
	Costs of testing durability of vinyl.

	   IF   
	8.
	Costs to re-inspect reworked scooters.


Exercises

(15-20 min.)  E 18-15
Req. 1

Cost allocation rate—Materials handling:  $2.25 per part
   ($9,000 / 4,000 parts = $2.25)
Cost allocation rate—Machine setup:  $390.00 per setup
   ($3,900 / 10 setups = $390)
Cost allocation rate—Insertion of parts:  $10.50 per part
   ($42,000 / 4,000 parts = $10.50)
Cost allocation rate—Finishing:  $82.00 per hour
  ($82,000 / 1,000 Finishing direct labor hours = $82 per finishing direct labor hour)

Req. 2

The quantities of the cost allocation bases used per bumper are:

	          Activity 
	Cost per Bumper

	Materials handling ($9,000 / 500)
	  $18.00

	Machine setup        ($3,900 / 500)
	      7.80

	Insertion of parts  ($42,000 / 500)
	    84.00

	Finishing               ($82,000 / 500)
	  164.00

	Total
	            $273.80


 (15-20 min.)  E 18-16
Req. 1

Cost allocation rate—Inspection:  $60 per inspection

  ($6,000 / 100 inspections = $60)

Cost allocation rate—Machine setup:  $1,600 per setup

  ($32,000 / 20 setups = $1,600)
Cost allocation rate—Machine maintenance:  $50 per  maintenance hour

  ($5,000 / 100 maintenance hours = $50)
Req. 2 
	               Activity
	Cost per     motorcycle

	Inspection                     ($6,000 / 20)
	   $300

	Machine setup            ($32,000 / 20)
	  1,600

	Machine maintenance ($5,000 / 20)
	     250

	Total 
	$2,150


 (20-30 min.)  E 18-17
Req. 1

	           Activity
	Total Budgeted 
 Indirect Manufacturing Costs 

	Materials handling [(6 + 9) x $4 per part  x 500]
	   $30,000

	Machine setup       [(17 + 17) x 500]
	     17,000

	Insertion of parts   [(6 + 9) x $23 per part x 500]
	   172,500

	Finishing                [(5 + 6.5) x $50 per finishing hour x 500]
	   287,500

	Total budgeted indirect manufacturing costs
	 $507,000


Req. 2

	Activity
	Allocated Activity Cost Per Rim
	Allocated Activity Cost Per Rim

	
	Standard
	Deluxe

	Materials handling
	$24.00
	$36.00

	Machine setup
	17.00
	  17.00

	Insertion of parts
	138.00
	207.00

	Finishing
	  250.00
	  325.00

	Total indirect manufacturing costs
	$429.00
	$585.00


__________

Req. 3

Single allocation rate per direct labor hour:  $78.00 per direct labor hour [$507,000 / ( 6 + 7 hours x 500 units) = $78]
Indirect manufacturing cost per rim:

Standard model:  $468.00 ($78 per direct labor hour x 6 hours)
Deluxe model:     $546.00  ($78 per direct labor hour x 7 hours) 

(10 min.)  E 18-18
Req. 1

The total cost Dino will incur to purchase the materials and then assemble and package 25,000 dog collars is $377,000.

	
	Material cost per collar
	X
	Collars to be assembled
	=
	Direct material cost

	Direct materials
	$9
	x
	25,000
	=
	$225,000

	Direct labor
	$4
	x
	25,000
	=
	$100,000


	   Activity
	Cost allocation rate
	x
	Actual quantity allocated
	=
	Activity cost allocated

	Purchasing
	$65 per purchase order
	x
	150 purchases
	=
	   $9,750

	Assembling
	$0.36 per part
	x
	100,000 parts
	=
	 $36,000

	Packaging
	$0.25 per collar
	x
	25,000 collars
	=
	    $6,250


$377,000   
The cost per collar is $15.08. ($377,000 / 25,000 collars)
Req. 2

	Total cost of order
	x
	Markup on total cost
	=
	Total bid price

	$377,000
	x
	140%
	=
	$527,800


The total price the company will bid for the Animal Hut order is $527,800.
(continued) E 18-18
Req. 3

The total price that Dino will bid if using a traditional product costing system that allocates all costs on the direct labor hours is $616,280.
	Cost allocation rate
	x
	Actual quantity allocated
	=
	Activity cost allocated

	$9.60 per DL hour
	x
	12,000 DL hours
	=
	   $115,200*


Direct materials:  



$225,000

Direct labor       :    



  100,000
Manufacturing overhead:   115,200*
Total cost or order:  



$440,200
Total cost            Markup on         Total bid price      

  of order        x    total cost     =     
   $440,200      x       140%         =    $616,280
Req. 4

Dino’s bid would be $88,480 higher using the direct labor single-allocation-base system than using ABC ($616,280 − $527,800). If the company uses the direct labor single-allocation-base system they decrease their chances of winning the bid.  If the company uses the ABC system they increase their chance of winning the bid.
(15-20 min.)  E 18-19
Req. 1
	ABC Data Gross Profits

	
	Standard
	Deluxe

	Sales price
	$800.00
	$940.00

	Direct materials
	31.00
	50.00

	Direct labor
	45.00
	56.00

	Indirect manufacturing costs
	  429.00*
	  585.00*

	Gross profit
	$295.00
	$249.00


(*Figures from E18-17 Req. 2)
Elton’s managers will produce 2,000 units of the Standard model to maximize income.
Req. 2
	Single-Allocation-Base Data Gross Profits

	
	Standard
	Deluxe

	Sales price
	$800.00
	$940.00

	Direct materials
	31.00
	50.00

	Direct labor
	45.00
	56.00

	Indirect manufacturing costs
	  468.00**
	  546.00**

	Gross profit
	$256.00
	$288.00


(**Figures from E18-17 Req. 3)
If they rely on the single-allocation-base data, Elton’s managers will produce the Deluxe model.  It will appear to maximize income.
Req. 3

Elton will earn more income by producing the Standard model.  Activity-based costing data are generally more accurate than single-allocation rate data. 
(10 min.)  E 18-20
Req. 1
Finishing activity cost per rim:  $240.00* per rim ($40 per finishing hour x 6 hours)
Yes, the value engineering recommendation for the finishing process would reduce the cost per  deluxe model rim to $606.00  which is below the target cost per rim of $656.00. 
	New cost per deluxe rim:
	

	Direct materials……………….………..
	$  50.00

	Direct labor……………………………..
	56.00

	Indirect costs:
	

	
Materials handling………………….
	36.00

	
Machine setups…………….……….
	17.00

	
Insertion of parts……………………
	207.00

	
Finishing……………………………..
	      240.00*

	Total cost per deluxe rim…………
	$606.00


(15-20 min.)  E 18-21
Req. 1

	Journal Entry

	DATE
	ACCOUNTS AND EXPLANATIONS
	POST.
REF.
	DEBIT
	CREDIT

	Jan
	31
	Raw and in-process inventory
	
	6,300
	

	
	
	
Accounts payable 
	
	
	6,300

	
	
	
	
	
	

	
	31
	Conversion costs
	
	17,500
	

	
	
	
Wages payable, Accumulated depreciation, etc.
	
	
	17,500

	
	
	
	
	
	

	
	31
	Finished goods inventory
	
	26,400
	

	
	
	
Raw and in-process inventory 
	
	
	

	
	
	
     (600 × $9)
	
	
	5,400

	
	
	
Conversion costs (600 × $35)
	
	
	21,000

	
	
	
	
	
	

	
	31
	Cost of goods sold [595 ×( $9+$35))
	
	26,180
	

	
	
	
Finished goods inventory
	
	
	26,180


Req. 2

	Raw and in-process inventory

	Jan   1            50
	               5400

	                   6,300
	         

	Jan 31          950
	


Req. 3
	Conversion costs

	  17,500
	21,000
              

	              
	  3,500


Conversion costs are overallocated by $3,500.
	Journal Entry

	DATE
	ACCOUNTS AND EXPLANATIONS
	POST.

REF.
	DEBIT
	CREDIT

	Jan
	31
	Conversion costs
	
	3,500
	

	
	
	
Cost of goods sold
	
	
	3,500


(10-15 min.)  E 18-22
Req. 1

	Journal

	DATE
	ACCOUNTS AND EXPLANATIONS
	POST.

REF.
	DEBIT
	CREDIT

	Aug
	31
	Raw and in-process inventory
	
	6,700
	

	
	
	
Accounts payable
	
	
	6,700

	
	
	
	
	
	

	
	31
	Conversion costs
	
	14,000
	

	
	
	
Wages payable, Accumulated depreciation, etc.
	
	
	14,000

	
	
	
	
	
	

	
	31
	Finished goods inventory
	
	18,000
	

	
	
	
Raw and in-process inventory 
	
	
	

	
	
	
     (200 × $27)
	
	
	5,400

	
	
	
Conversion costs (200 × $63)
	
	
	12,600

	
	
	
	
	
	

	
	31
	Cost of goods sold [195 × ($27+$63)]
	
	17,550
	

	
	
	
Finished goods inventory
	
	
	17,550

	
	
	
	
	
	

	
	31
	Cost of goods sold
	
	1,400
	

	
	
	
Conversion costs*
	
	
	1,400


*Conversion costs were underallocated by $1,400, as shown  

  below. (T-account not required.)

	Conversion costs

	  14,000
	12,600
              

	              1,400
	 


Req. 2

	Finished goods inventory

	Aug   1       1,700
	17,550

	18,000
	         

	Aug 31       2,150
	


(5-10 min.)  E 18-23
Req. 1
	
	Prevention Cost
	Appraisal Cost
	Internal Failure Cost
	External Failure Cost

	a.
	
	
	
	$15,000

	b.
	
	
	
	60,000

	c.
	
	$25,000
	
	

	d.
	$80,000
	
	
	

	e.
	
	
	$40,000
	

	f.
	_______
	_______
	_______
	    55,000

	Total
	$80,000
	$25,000
	$40,000
	$130,000


(15-20 min.)  E 18-24
Req. 1

	Cost
	Type of Quality Cost

	Strength-testing one item from each batch of panels
	Appraisal
	 $62,000

	Training employees in TQM
	Prevention
	    25,000

	Training suppliers in TQM
	Prevention
	    38,000

	Identifying suppliers who commit to on-time delivery of perfect-quality materials
	Prevention
	    56,000

	Total costs of implementing the new program:
	$181,000

	

	Avoid lost profits from lost sales due to disappointed customers
	External failure
	  $94,000

	Avoid rework and spoilage
	Internal failure
	    60,000

	Avoid inspection of raw materials
	Appraisal
	    55,000

	Avoid warranty costs
	External failure
	    20,000

	Total costs of not implementing the new program:
	$229,000


Req. 2

Clarke should implement the quality program.  The cost of implementing the new program is $48,000* less than the costs of not implementing the new program. 
  *$181,000 - $229,000 = $(48,000)
(10-15 min.)  E 18-25
Req. 1
	Cost
	Type of Quality Cost

	Additional 20 minutes of testing for each speaker
	Appraisal
	$620,000

	Negotiating with and training suppliers to obtain higher-quality materials and on-time delivery
	Prevention
	$410,000

	Redesigning the speakers to make them easier to manufacture
	Prevention
	$1,350,000

	Total costs of implementing the new program:
	$2,380,000

	

	Reduce warranty repair costs
	External failure
	$225,000

	Avoid inspection of raw materials
	Appraisal
	$540,000

	Avoid rework because of fewer defective units
	Internal failure
	$800,000

	Lost sales due to disappointed customers
	External failure
	$940,000

	Lost production time due to rework
	Internal failure
	   $278,000

	Total costs of not implementing the new program:
	$2,783,000


Req. 2

Kane should implement the new quality program. The cost of implementing the new program $403,000* is less than the costs of not implementing the new program.
  *$2, 380,000 - $2,783,000 = $(403,000

Problems

Group A

(15-20 min.)  P 18-26A
Req. 1
	August Manufacturing Company

	Activity Cost of Component T24

	Activity
	Allocation Base
	Cost Allocated To Each Unit

	Start station

	Number of raw component chassis
	6
	×
	$1.60
	=
	$9.60

	Dip insertion
	Number of dip insertions
	26
	×
	$0.20
	=
	5.20

	Manual insertion
	Number of manual insertions
	10
	×
	  $0.40
	=
	4.00

	Wave solder

	Number of components soldered
	6
	×
	$1.70
	=
	10.20

	Backload

	Number of backload insertions
	8
	×   
	$0.80
	=
	6.40

	Test


	Testing hours
	0.43
	×
	$60.00
	=
	25.80

	Defect analysis
	Defect analysis hours
	0.13
	×
	$40.00
	=
	    5.20

	Total indirect activity costs

	
	
	
	
	$66.40


	Direct materials cost
	$  82.00

	Direct labor cost
	    23.00

	Activity costs allocated
	    66.40

	Manufacturing product cost
	$171.40


                                                                (continued)  P 18-26A
Req. 2

Managers favor this multiple-rate, activity-based costing system because it better pinpoints activities for planning and control and it provides more accurate data for product costing.
(20-30 min.)  P 18-27A
Req. 1

	
	Standard

Bookcase
	Unfinished

Bookcase

	Direct materials
	$  36,000
	$35,000

	Direct labor
	45,000
	35,000

	Indirect manufacturing costs:
	
	

	   Materials handling
	
	

	
   (9,000 and 7,000) × $0.50
	4,500
	3,500

	   Assembling (4,500 and 3,500) × $16
	72,000
	56,000

	   Finishing (3,000 and 0) × $4.50
	   13,500
	          0

	Total manufacturing costs
	$171,000
	$129,500

	Number of units
	÷  3,000
	÷  3,500

	Manufacturing cost per unit
	$         57
	$         37


Req. 2 

	
	Standard Bookcase
	Unfinished Bookcase

	Pre-manufacturing activities
	$  7
	   $  2

	Manufacturing product cost 
	  57
	  37

	Post-manufacturing activities*
	  22
	  14

	Full product cost per unit
	$86
	$53


* Post-manufacturing activities:  such as distribution, marketing and customer service 
(continued)  P 18-27A
Req. 3

Manufacturing product costs are reported in the financial statements.  Managers use full product costs for decisions such as pricing and product emphasis.  Full product costs include the costs of pre-manufacturing and post-manufacturing activities that are expensed as incurred for external reporting.  However, these costs often are assigned to products for internal decisions.
Req. 4

Sales price per unit—unfinished:  $68  ($53 + $15)
(30-40 min.)  P 18-28A
Req. 1

The cost allocation rate for materials handling is $5 per kilo.
   ($95,000 / 19,000 kilos = $5)
The cost allocation rate for packaging is $40 per hour.

   ($219,000 / 5,475 hours = $40)
The cost allocation rate for quality assurance is $60 per sample.

   ($124,500 / 2,075 samples = $60)
Req. 2

	
	

	   
	Commercial Containers
	Travel Packs

	Materials handling   (14,000 and 5,700) × $5
	$70,000
	$28,500

	Packaging (2,625 and 570) × $40
	105,000
	22,800

	Quality assurance (700 and 855) × $60
	   42,000
	51,300

	Total manufacturing costs
	$217,000
	$102,600

	Number of units
	  ÷  3,500
	÷  57,000

	Per unit cost
	$  62.00
	$  1.80

	
	


The activity costs per unit for commercial containers is $62.00.
The activity costs per unit for travel packs is $1.80.

                                                                   (continued)  P 18-28A
Req. 3

The total indirect costs allocated to commercial containers under the original system are $412,125. ($157 per machine hour x 2,625 machine hours = $412,125)
The total indirect costs allocated to travel packs under the original system are $89,490. ($157 per machine hour x 570 machine hours = $89,490)
The indirect cost per unit for commercial containers under the original system is $117.75. ($412,125 / 3,500 containers = $117.75)
The indirect cost per unit for travel packs under the original system is $1.57. ($89,490 / 57,000 travel packs = $1.57)
Req. 4

The original system over-costed the commercial containers and under-costed the travel packs. ABC recognizes that commercial containers do not require 5 times as much material handling and quality assurance as travel packs and the original system allocated less of those costs to commercial containers.

(15-25 min.)  P 18-29A
Req. 1

The major features of a JIT production system are:

*
Production activities arranged in self-contained cells.

*
Short setup times.

*
Broad employee roles. 
*
Products produced in small batches.
*
Close coordination with suppliers to ensure on-time delivery of defect-free material.
Req. 2

	Journal Entry

	DATE
	ACCOUNTS AND EXPLANATIONS
	POST.

REF.
	DEBIT
	CREDIT

	2012
	
	
	
	

	Feb
	29
	Raw and in-process inventory
	
	257,500
	

	
	
	
Accounts payable
	
	
	257,500

	
	
	
	
	
	

	
	29
	Conversion costs
	
	580,000
	

	
	
	     Wages payable, Accumulated depreciation, etc.
	
	
	580,000

	
	
	
	
	
	

	
	29
	Finished goods inventory
	
	740,000
	

	
	
	     Raw and in-process inventory 
	
	
	

	
	
	          (20,000 × $13)
	
	
	260,000

	
	
	     Conversion costs (20,000 × $24)
	
	
	480,000

	
	
	
	
	
	

	
	29
	Cost of goods sold (19,600 × $37)
	
	725,200
	

	
	
	     Finished goods inventory
	
	
	725,200

	
	
	
	
	
	

	
	29
	Cost of goods sold
	
	100,000*
	

	
	
	
Conversion costs
	
	
	100,000


(continued)  P 18-29A
Req. 2
*Conversion costs were underallocated by $100,000 as shown  

  below. (T-account not required.)

	Conversion costs

	580,000
	480,000
              

	              100,000
	 


Req. 3

	Raw and in-process inventory

	Feb   1      7,000
	           260,000

	               257,500
	         

	Feb 29      4,500
	


(20-30 min.)  P 18-30A
Req. 1

	                                    Activity
	Predicted Reduction in Activity Units
	
	Activity Cost Allocation Rate Per Unit
	
	

	Inspection of incoming materials
	  420 x $37 = 
	$15,540
	
	

	Inspection of finished goods
	420 x $26 =
	    10,920
	
	

	Number of defective units discovered in-house
	1,400 x $56 =
	
	  78,400
	
	

	Number of defective units discovered by customers
	325 x $75 =
	
	  24,375
	
	

	Lost sales to dissatisfied customers
	150 x $103 =
	
	   15,450
	
	

	Total predictive quality cost savings
	
	
	$144,685
	
	


The predictive quality cost savings from the design engineering work is $144,685.
Req. 2

The net benefit of the “preventive” quality activity is $41,685.
	Total predicted quality cost savings…  
	$144,685

	Cost of design engineering………………
	(103,000)

	Net benefit of preventive quality activity……
	$41,685


Req. 3

Measuring the cost of quality related activities is difficult. 
Monitor nonfinancial measures of quality and continuously try to improve them. 

Problems

Group B

(15-20 min.)  P 18-31B
Req. 1
	Abram Manufacturing Company

	Activity Cost of Component T24

	Activity
	Allocation Base
	Cost Allocated To Each Unit

	Start station

	Number of raw component chassis
	1
	×
	$1.20
	=
	$1.20

	Dip insertion
	Number of dip insertions
	32
	×
	$0.35
	=
	11.20

	Manual insertion
	Number of manual insertions
	11
	×
	  $0.20
	=
	2.20

	Wave solder

	Number of components soldered
	1
	×
	$1.60
	=
	1.60

	Backload

	Number of backload insertions
	4
	×   
	$0.70
	=
	2.80

	Test


	Testing hours
	0.38
	×
	$50.00
	=
	19.00

	Defect analysis
	Defect analysis hours
	0.14
	×
	$40.00
	=
	    5.60

	Total indirect activity costs

	
	
	
	
	$43.60


	Direct materials cost
	$  81.00

	Direct labor cost
	    21.00

	Activity costs allocated
	    43.60

	Manufacturing product cost
	$145.60


(continued)  P 18-31B
Req. 2

Managers favor this multiple-rate, activity-based costing system because it better pinpoints activities for planning and control and it provides more accurate data for product costing.

(20-30 min.)  P 18-32B
Req. 1 

	
	Standard

Bookcase
	Unfinished
Bookcase

	Direct materials
	$24,000
	$26,000

	Direct labor
	30,000
	26,000

	Indirect manufacturing costs:
	
	

	   Materials handling
	
	

	     (8,000 and 7,800) × $1.00
	8,000
	7,800

	   Assembling (3,000 and 2,600) × $17.00
	51,000
	44,200

	   Finishing (2,000 and 0 )× $2.50
	     5,000
	              0

	Total manufacturing costs
	$118,000
	$104,000

	Number of units
	2,000
	2,600

	Manufacturing cost per unit
	  $    59
	$    40


Req. 2 

	
	Standard
Bookcase
	Unfinished Bookcase

	Pre-manufacturing activities
	$4
	$3

	Manufacturing product costs
	59
	40

	Post-manufacturing activities
	  20
	  15

	Full product cost per unit
	$83
	$58


(continued)  P 18-32B
Req. 3

Manufacturing product costs are reported in the financial statements.  Managers use full product costs for decisions such as pricing and product emphasis.  Full product costs include the costs of pre-manufacturing and post-manufacturing activities that are expensed as incurred for external reporting.  However, these costs often are assigned to products for internal decisions.
Req. 4

Sales price per unit—unfinished:  $74 ($58 + $16)
(30-40 min.)  P 18-33B
Req. 1

The cost allocation rate for materials handling is $5 per kilo.
  ($115,000 / 23,000 kilos = $5)
The cost allocation rate for packaging is $49 per hour.

   ($204,000 / 4,160 hours = $49)
The cost allocation rate for quality assurance is $60 per sample.

   ($114,000 / 1,900 samples = $60)
Req. 2

	   
	Commercial Containers
	Travel Packs

	Materials handling   (17,000 and 16,500) × $5
	$85,000
	$82,500

	Packaging (2,720 and 550) × $49
	133,280
	26,950

	Quality assurance (340 and 825) × $60
	   20,400
	49,500

	Total manufacturing costs
	$238,680
	$158,950

	Number of units
	  ÷  3,400
	÷  55,000

	Per unit cost
	$  70.20
	$  2.89


The activity costs per unit for commercial containers is $70.20.

The activity costs per unit for travel packs is $2.89.

(continued)  P 18-33B
Req. 3

The total indirect costs allocated to commercial containers under the original system are $408,000.
   ($150 per machine hour x 2,720 machine hours = $408,000)
The total indirect costs allocated to travel packs under the original system are $82,500. ($150 per machine hour x 550 machine hours = $82,500)
The indirect cost per unit for commercial containers under the original system is $120.00 ($408,000 / 3,400 containers = $120.00)
The indirect cost per unit for travel packs under the original system is $1.50. ($82,500 / 55,000 travel packs = $1.50)
Req. 4

The original system over-costed the commercial containers and under-costed the travel packs.  ABC recognizes that commercial containers do not require 5 times as much material handling and quality assurance as travel packs and the original system allocated less of those costs to commercial containers.
(15-25 min.)  P 18-34B
Req. 1

The major features of a just-in-time (JIT) production system are:

*
Production activities arranged in self-contained cells.

*
Short setup times.

*
Broad employee roles. 
*
Products produced in small batches.
*
Close coordination with suppliers to ensure on-time delivery of defect-free materials.
Req. 2

	Journal Entry

	DATE
	ACCOUNTS AND EXPLANATIONS
	POST.
REF.
	DEBIT
	CREDIT

	2012
	
	
	
	

	Feb
	29
	Raw and in-process inventory
	
	301,500
	

	
	
	
Accounts payable
	
	
	301,500

	
	
	
	
	
	

	
	29
	Conversion costs
	
	538,000
	

	
	
	     Wages payable, Accumulated depreciation, etc.
	
	
	538,000

	
	
	
	
	
	

	
	29
	Finished goods inventory
	
	741,000
	

	
	
	     Raw and in-process inventory 
	
	
	

	
	
	          (19,000 × $16)
	
	
	304,000

	
	
	     Conversion costs (19,000 × $23)
	
	
	437,000

	
	
	
	
	
	

	
	29
	Cost of goods sold (18,600 × $39)
	
	725,400
	

	
	
	     Finished goods inventory
	
	
	725,400

	
	
	
	
	
	

	
	29
	Conversion costs
	
	101,000*
	

	
	
	     Cost of goods sold
	
	
	101,000


(continued)  P 18-34B
Req. 2
*Conversion costs were underallocated by $101,000 as shown  

  below. (T-account not required.)

	Conversion costs

	538,000
	437,000
              

	              101,000
	 


Req. 3

	Raw and in-process inventory

	Feb   1     10,000
	           304,000

	               301,500
	         

	Feb 29      7,500
	


(20-30 min.)  P 18-35B
Req. 1
	                                    Activity
	Predicted Reduction in Activity Units
	
	Activity Cost Allocation Rate Per Unit
	
	

	Inspection of incoming materials
	  385 x $39 = 
	$15,015
	
	

	Inspection of finished goods
	385 x $22 =
	     8,470
	
	

	Number of defective units discovered in-house
	1,200 x $55 =
	
	   66,000  
	
	

	Number of defective units discovered by customers
	300 x $73 =
	
	   21,900
	
	

	Lost sales to dissatisfied customers
	100 x $97 =
	
	     9,700 
	
	

	Total predictive quality cost savings
	
	
	$121,085 
	
	


The predictive quality cost savings from the design engineering work is $121,085. 
Req. 2

The net benefit of the “preventive” quality activity is $121,085.
	Total predicted quality cost savings…  
	$121,085

	Cost of design engineering………………
	(109,000)

	Net benefit of preventive quality activity……
	$12,085


Req. 3

Measuring the costs of quality-related activities is difficult. 

Monitor nonfinancial measures of quality and continuously try to improve them.
Continuing Exercise                                                     
(10-15 min.)  E 18-36
Req . 1
	Direct materials
	$700

	Direct labor
	1,200

	Manufacturing overhead:
	

	   Setups: 1 x $275 per setup
	275

	   Plants: 35 x $15 per plant
	    525

	Total cost of the Sheldon job
	$2,700


Req. 2

	Price paid for the job
	$ 3,900

	Less: Total cost of job
	 (2,700)

	Profit on Sheldon job under ABC
	$  1,200


Continuing Problem                                                     
(10-15 min.)  P 18-37
Req. 1
	Draper Consulting, Inc.

	ABC Costing System

	Estimated Cost of Tommy’s Trains’ and Marcia's Cookies’ Jobs

	
	
	Tommy’s
	
	Marcia's

	
	Activity
	Trains
	
	Cookies

	Direct labor
	$ 13,600
	
	  $  600

	Indirect costs:
	
	
	

	
	Design costs             (3 and 5) x $7,000
	   21,000
	
	  35,000

	
	Programming costs (730 and 300) x $110
	   80,300
	
	  33,000

	
	Testing costs            (6 and 8) x $3,500
	   21,000
	
	  28,000

	Total costs
	$135,900
	
	$96,600


Req. 2

The $135,900 cost of the Tommy’s Trains’ job using ABC costing is less than the $171,280* job cost under the job order costing (single-allocation base) system. Under the ABC costing system, we can tell that the Tommy’s job is consuming fewer resources than was being accounted for under the single-allocation-base system, causing the Tommy’s Trains’ job to be over costed under the job costing system.  
The $96,600 cost of the Marcia’s Cookies’ job using ABC costing is greater than the $65,400* job cost under the job order costing (single-allocation base) system.  Under the ABC costing system we can tell that the Marcia’s job is consuming more resources than was being accounted for under the single-allocation base system, causing the Marcia’s Cookies’ job to be under costed under the job costing system.
*Amounts are from Chapter 17 Continuing Problem P17-37.
Req. 3
Tommy’s Trains: $135,900 / 0.75 (100% - 25%) = $181,200
Marcia’s Cookies: $96,600 / 0.75 (100% - 25%) = $128,800
Ch18: Apply Your Knowledge

√

Decision Cases
(20-40 min.)  Decision Case 18-1

Req. 1

	Harris Systems

	Product Costs Per Unit (Original Costing System)

	
	Job A
	Job B

	Direct materials

	$220,000
	$30,000

	Direct labor

	160,000
	12,000

	Allocated overhead (8,000 and 600) × $22
	  176,000
	  13,200

	Total cost

	$556,000
	$55,200

	Divide by number of units

	   ÷    100
	   ÷   10

	Product cost per unit

	$    5,560
	$  5,520


(continued)  Decision Case 18-1

Req. 2

	Harris Systems

	Product Costs Per Unit (ABC System)

	
	Job A
	Job B

	Direct materials

	$220,000
	$30,000

	Direct labor

	160,000
	12,000

	Allocated overhead:
	
	

	Materials handlinga

	12,750
	1,700

	Machine setupb

	3,000
	2,000

	Assemblingc

	120,000
	16,000

	Shippingd

	      1,500
	    1,500

	Total cost

	$517,250
	$63,200

	Divide by number of units

	   ÷    100
	   ÷    10

	Product cost per unit

	 $5,172.50
	$  6,320


__________

	a (15,000
	and
	2,000)
	×
	$0.85

	b          (6
	and
	       4)
	×
	$500

	c    (1,500
	and
	   200)
	×
	$80

	d          (1
	and
	       1)
	×
	$1,500


(continued)  Decision Case 18-1

Req. 3

The activity-based costing system is more accurate than the single-rate system in assigning the costs of the resources each job consumes. The single rate allocates all overhead cost based on direct labor hours. Job A units require 80 direct labor hours each (8,000 ÷ 100), and Job B units require 60 direct labor hours each (600 ÷ 10). Consequently, the single rate system assigns to each unit of Job A 133% (80 ÷ 60) of the overhead cost assigned to each unit of Job B.

But a unit of Job A does not consume 133% as much of each activity as does a unit of Job B. The data given in the problem reveal the following resource consumption patterns:

	
	Job A
	Job B

	Parts per unit

	 150
	
200

	Setups per unit

	0.06
	 
0.4

	Assembling hours per unit

	   15
	  
20

	Shipments per unit

	0.01
	 
0.1


These data show that a unit of Job B actually consumes more of every overhead resource than a unit of Job A. The ABC system recognizes the actual resource consumption. The single rate undercosts Job B and overcosts Job A.

Students’ responses probably will not be this complete. The response above is intended to provide a basis for class discussion.

(15 min.)  Decision Case 18-2
	Harris Systems

	Original and Revised Product Costs per Unit (ABC System)

	
	 Job B Original
	 Job B Revised

	Direct materials:


Original


Revised ($3,000 × 0.90)
	$3,000
	$2,700

	Direct labor
	1,200
	1,200

	Allocated overhead:
	
	

	
Materials handling
	170
	170

	
Machine setup
	200
	200

	
Assembling
	1,600
	980*

	
Shipping
	     150
	     150

	Total unit cost
	$6,320
	$5,400


__________

*The new assembly process must result in a revised assembling 

  cost per unit of $980:


$980 = $5,400 − ($2,700 + $1,200 + $170 + $200 + $150)

Therefore, value engineering needs to provide a minimum cost saving in assembling of $620 per unit ($1,600† − $980).

†$16,000 / 10 units = $1,600 assembling cost per unit from 

  Decision Case 18-1.

√

Ethical Issue 18-1

(15-20 min.)  Ethical Issue

Competence:  The standards say “Provide decision support information and recommendations that are accurate, clear, concise, and timely.” Therefore she must use her knowledge of ABC costing to provide recommendations (i.e. terminating employees) that will benefit the company, even if there may be some unpleasant aspects to the proposal.
Credibility: Manning is responsible for communicating all relevant information about the ABC proposal fairly and objectively. She should recognize the benefits and the costs, including how cost savings will require the termination of some employees.

Termination of long-term employees can hurt the morale of remaining employees and possibly even subject the firm to age-discrimination lawsuits. Therefore, Manning should carefully consider all the relevant implications, not just those for which "hard" numbers are available. Manning should consider alternatives to terminations, such as transferring "extra" employees to other departments, or offering early retirement packages.

Student responses will probably be less complete.

√
 Fraud Case 18-1

Solution:


1. ABC data can be used to highlight areas where costs are out of control, where cost savings should be considered, or more efficient operations should be looked into.  They also can be used for budgeting, analyzing profitability of various products, and for pricing decisions.


2. If a company has an audit committee, an employee can usually contact them anonymously.  If, however, upper management is in on the scheme, the employee is in a very weak position, and should consider, like the case above, getting out.  Alternatively, an employee could tip off either the outside auditors, or law enforcement.

√

Team Project 18-1
(60-90 min.)  Team Project

This challenging project requires students to think about the computation of indirect activity cost rates. It also requires students to explain why ABC changed costs as it did. 

Req. 1

	Bronson Shrimp Farms

	Total Budgeted Cost Per Unit (Original Costing System)

	
	Headless Shrimp
	Peeled and Deveined Shrimp

	Direct materials:
	
	

	
Shrimp
	$3.50
	$4.50

	
Foam trays
	0.05
	0.05

	
Shrink wrap
	0.05
	0.02

	Direct labor [(0.01 and 0.05) × $20]
	0.20
	1.00

	Indirect costs [(0.01 and 0.05) × $16.00]a
	  0.15
	   0.77

	Total cost per package
	$3.95
	$6.34


__________

aOriginal system indirect cost allocation rate:

	Cost allocation rate
	=
	Estimated total indirect costs

	
	
	Estimated total direct labor hours

	
	
	

	
	=
	$40,125
	

	
	
	[(10,000 × 0.01) + (50,000 × 0.05)]
	

	
	
	

	
	=
	$15.4327 per direct labor hour


Therefore, budgeted cost per unit for indirect costs is rounded.

(continued)  Team Project 18-1

Req. 2

Budgeted cost allocation rates for each activity:

	Cost allocation rate
	=
	Estimated total costs of activity

	
	
	Estimated total quantity of activity’s 

cost allocation base


Redesign of production process:

	Cost allocation rate
	=
	$5,000
	

	
	
	1 + 4
	

	
	
	

	
	=
	$1,000 per design change


Production scheduling:

	Cost allocation rate
	=
	$6,000
	

	
	
	40 + 20
	

	
	
	

	
	=
	$100 per batch


Chilling:

	Cost allocation rate
	=
	$1,500

	
	
	[(10,000 × 2.5) + (50,000 × 1)]

	
	
	

	
	=
	$0.02 per pound


(continued)  Team Project 18-1

Processing:

	Cost allocation rate
	=
	$19,200

	
	
	[(10,000 × 1) + (50,000 × 3)]

	
	
	

	
	=
	$0.12 per cut 


Packaging:

	Cost allocation rate
	=
	$1,425

	
	
	[(10,000 × 1) + (50,000 × 0.75)]

	
	
	

	
	=
	$0.03 per cubic foot


Order Filling:

	Cost allocation rate
	=
	$7,000
	

	
	
	90 + 110
	

	
	
	

	
	=
	$35 per order


(continued)  Team Project 18-1

	Bronson Shrimp Farms

	Total Budgeted Cost Per Unit (ABC System)

	
	Headless

Shrimp
	Peeled and

Deveined

Shrimp

	Redesign [(1 and 4) × $1,000]
	$  1,000
	$  4,000

	Scheduling [(40 and 20) × $100]
	4,000
	2,000

	Chilling [(25,000 and 50,000) × $0.02]a
	500
	1,000

	Processing [(10,000 cuts and 150,000 cuts)
	
	

	
× $0.12]
	1200
	18,000

	Packaging [(10,000 and 37,500) × $0.03]c
	300
	1,125

	Order filling [(90 and 110) × $35]
	    3,150
	    3,850

	Total indirect costs
	$  10,150
	$29,975

	Divide by number of packages
	÷ 10,000  
	÷ 50,000

	Indirect cost per package
	  $1.015
	 $0.5995

	
	
	

	Add:
	
	

	Direct materials:
	
	

	
Shrimp
	$3.50
	$4.50

	
Foam trays
	0.05
	0.05

	
Shrink wrap
	0.05
	0.02

	Direct labor [(0.01 and 0.05) × $20]
	    0.20    
	  1.00    

	Total cost per package
	$4.815
	$6.1695


__________

a10,000 × 2.5
=
  25,000; 50,000 × 1


=
    50,000

b10,000 × 1
=
10,000; 50,000 × 3

=
150,000

c10,000 ×   1
=
  10,000; 50,000 × 0.75

=
     37,500

(continued)  Team Project 18-1
Req. 3

DATE:


_______________

TO:



Mr. Gary Pololu, CEO, Bronson Shrimp Farms

FROM:


Student names

SUBJECT:
Activity-based costing system study results

Activity-based costing (ABC) changes the costs assigned to Bronson’s products. Compare the original system’s costs with the ABC costs for headless shrimp and peeled and deveined shrimp (costs rounded to the nearest penny):

	
	Headless Shrimp
	Peeled and Deveined Shrimp

	Original system costs……………
	$3.95
	$6.34*

	Activity-based costs……………...
	$4.82*
	$6.17*


__________

*Rounded

ABC increased costs assigned to headless shrimp and reduced costs assigned to peeled and deveined shrimp. Why? The original system allocated indirect costs based solely on direct labor hours. Headless shrimp used a total of only 100 direct labor hours, whereas peeled and deveined shrimp used a total of 2,500 direct labor hours. Thus, the original system assigned 25 times as much indirect cost to the peeled and deveined product line as to the headless shrimp product line (2,500 / 100).

(continued)  Team Project 18-1
The ABC analysis shows that compared to headless shrimp, peeled and deveined shrimp used more—but not 25 times more—of each activity. Relative to the headless shrimp product line, the peeled and deveined shrimp product line required:

· 4 times as many design changes

· less production scheduling (half as much)

· twice as much chilling

· 15 times as much processing

· 3.75 times as much packaging, and

· 1.22 times as much order filling

This analysis of the activities shows that the original indirect cost allocation system did not reflect the way the two product lines actually used the company’s resources. It allocated too much indirect cost to the more labor-intensive peeled and deveined shrimp, and too little to the less labor-intensive headless shrimp. In other words, the original system over-costed the peeled and deveined shrimp, and under-costed the headless shrimp.

Because the ABC system better reflects the way each product line uses Bronson’s resources, the ABC costs are closer to the “true” costs of making each product. Therefore, you should be more comfortable using ABC costs in making decisions about these products.

√

Communication Activity

Student responses will vary.
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