Activity Based Costing (ABC)

One of the  best  tools for  refining a costing  system is activity  system is activity-based costing. Activity  based costing (ABC) systems refine costing  systems by focusing on individual activities  as the fundamental cost objects. An activity  is an  event, task, or  unit of work  with a specified  purpose; for  example, designing  products, setting up machines, operating machines, and distributing products, setting up machines, operating and distributing products. ABC systems calculate the costs of individual  activities  and assign costs  to cost objects such as products and services on the basis of the activities of the activities undertaken to produce each product or service :


Fundamental Cost Objects 




An activity is a process or procedure that causes work. In relation to ABC, by activities we only mean the activities of the support or service departments, such as, material handling, machine set-up, engineering change, quality testing, inspection, etc. This means that ABC differs from the traditional system only in respect of allocation of overhead or indirect costs. Direct costs are identified with, or assigned to, the cost object, in the same manner as done in case of traditional costing system. Overhead costs are linked to the cost objects based on activities. This is shown in the following figure.
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Volume-based allocation bases e.g. Labour.
Cost-drivers are used as 


labour hours, machine hours, etc.
the allocation bases e.g.

set-up hours for allocating set-up costs; inspection hours for allocating inspection costs; testing hours for allocating quality costs, etc. 

An illustration of the two-stage allocation process for traditional and activity based costing systems.   
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(B)
ACTIVITY-BASED COSTING SYSTEMS
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Some cost driver selection


Activity
Cost Driver


Machine set-up
Number of production runs


Purchase materials
Number of orders placed


Warehousing
Items in stock


Material handling
Number of parts


Inspection
Inspection per item


Quality testing
Hours of test time


Receiving material
Number of receiving orders


Packing
Number of packing orders


Store delivery
Number of store deliveries


Line item ordering
Number of line items

The main steps are 


Step 1 : Identify  the chosen Cost Objects 


Step 2 : Identify the Direct Costs of the  Products


Step 3 : Select the Cost-Apportion Bases to Use for distributing Indirect Costs to the Products 


Step 4 : Identify the Costs Associated with Each Cost-Allocation Base 


Step 5 : Compute the Rate per Unit of Each Cost-Allocation Base Used to  the Products 


Step 6 : Compute the Indirect Costs Allocated to the Products  


Step 7 : Compute the Total Costs of the Products by Adding All Direct and Indirect Costs                  

    Assigned to Them 

Benefits and weakness of ABC


ABC is more expensive than the traditional system. So a cost-benefit analysis is desirable. The benefits of ABC are many.


1.
In the traditional system cost analysis is done by product. In ABC managers focus attention on activities rather than products because activities in various departments may be combined and costs of similar activities ascertained e.g. quality control, handling of materials, repairs to machines, etc. If detailed costs are kept by activities, the total company costs for each activity can be obtained, analysed, planned and controlled. 


2.
Because costs are identified with activities and then allocated to products or services, based on appropriate cost drivers, more accurate product/service costs result. Since overhead or indirect costs occupies a significant proportion of the total costs of the firm, the overall impact of allocation of indirect costs to products/ services more accurately is significant.


3.
Managers manage activities and not products. Change in activities lead to changes in costs. Therefore, if the activities are managed well, costs will fall and resulting products will be more competitive. 


4.
Allocating overhead cost to production based on a single cost driver (allocation base) can result in an unrealistic product cost because the traditional system fails to capture cause and effect relationships. To manage activities better and to make wiser economic decisions, managers need to identify the relationships of causes (activities) and effects (costs) in a more detailed and accurate manner. ABC focuses on this aspect. It may be mentioned that activities drive costs. Therefore, costs should be assigned to factors that cause them.


5.
ABC highlights problem areas that deserve management’s attention and more detailed analysis. Many actions are possible on pricing, on process technology, on product design, on operational movements and on product mix, once management realises that a large number of its products and customers may be breakeven or unprofitable. The ABC systems are useful in setting priorities for managerial attention and action. 


ABC is not free from certain weakness, as argued by the critics. They are mentioned below:


1.
ABC fails to encourage managers to think about changing work processes to make business more competitive. 


2.
ABC does not conform to generally accepted accounting principles in some areas. For example, ABC encourages allocation of such non-product costs as research and development to products while  committed product costs such as factory depreciation and not allocated to products. In the USA, most companies have accordingly used ABC for internal analysis and continued using the traditional costing for external reporting. 


3.
Using ABC for short-run decisions may sometimes prove costly in the long run. Consider, for example, the decision about lowering sales order handling costs by eliminating small orders that generate lower margins. While this strategy reduces the number of sales orders (the driver), customers may want frequent delivery at small lots at infrequent intervals. In a competitive environment (when other companies may be willing to meet the customers’ needs); long term profits may suffer due to elimination of small orders.


4.
ABC does not encourage the identification and removal of constraints creating delays and excesses. An overemphasis on cost reduction without regard to the constraints does not create an environment for learning about the problems and their management. 

Activity Based Management (ABM)


In focus on the management of activities as the route to improving value to the customers. ABM involves activity analysis and performance measurement. Activity Based Costing serves as the major source of information in ABM.


The process focuses on improvement of business by re-engineering the way the business is conducted and by continuously improving the effectiveness of the organisation. The activities can almost be seen as the building blocks of the process.


Certain constraints, such as shortage of funds or capacity, may exist which limits the firm’s potential of profit-earning capabilities. ABM also evaluates these constraints in order to overcome, as far as possible, the constraints and to maximise the return to the shareholders. Activity Based Budgeting is used as one of the tools in ABM.

Activity Based Budgeting (ABB)


Brimson and John define activity-based budgeting as the process of planning and controlling the expected activities for the organisation to derive a cost-effective budget that meets forecast workload and agreed strategic goals. An activity-based budget is a quantitative expression of the expected activities of the firm, reflecting management’s forecast of workload and financial and non-financial requirements to meet agreed strategic goals and planned changes to improve performance. Thus, the key elements of ABB are:


(
type of work/activity to be performed;


(
quantity of work/activity to be performed; and


(
cost of work/activity to be performed.


ABB focuses on the activity/business processes. Resources required are determined on the expected activities and workload. The objective is to bring in efficiency into the system. So, in the process of budget preparation, many key questions, need to be addressed and properly answered

IMPORTANT ROBLEM & SOLUTION

1. 
S& P  Products plc purchases a range of foods quality gift and household products from around the world. If then sells these products through “mail order” or retails outlets. The company receives “mail order” by post. Telephone and interest. Retails outlets are either department stores  or S & P  Products plc’s own small shops. The company started to set up its own shops after recession in the early 1990s and regards them as the flagships of its business; sales revenue has gradually built  up over the last 10 years. There are now 50 department stores and 10 shops. 


The company has made goods profits over the last few years but recently trading has been difficult. As a consequence, the management team has decided that a fundamental reappraisal of the business is now necessary if the company is to continue trading. 


Meanwhile the budgeting process for the corning year proceeding. S & P  Products plc uses an activity-based costing (ABC) system and the following estimated cost information for the coming year is available:


Retails  outlets costs 



Activity
Cost  driver        Rate  per cost                    Number  each year  for 




                               driver               department store            own shop


(((((((((((((((((((((((((((((((((((((((((-





£


Telephone
Calls
15

40
350


Request to S & P


Sales Visit to shops and 
Visits
250

2
4


Stores by S & P sales staff


Shop  orders
Orders
20

25
150


Packing

Deliveries
100

28
150


Delivery  to shops
Deliveries
150

28
150


((((((((((((((((((((((((((((((((((((((((( 


Staffing, rental and service costs for each of S & P Product plc’s own shops cost on average £300,000 a year. 


Mail order costs : 

	Activity
	  Cost driver
	                Rate per cost driver 

   Post                Telephone             internet

	Processing “mail order”

Dealing with “mail order”

Queries
	Orders

Orders
	£

5

4
	£

6

4
	£

3

1

	Packing and deliveries for 

“mail orders” – cost per 

package £10
	Packages
	Number  of packages  per  order

          2                      2                          1



The  total number of orders though the whole “mail order” business for coming year is expected to be 80,000. The maintenance of the internet link is estimated to cost £80,000 for the coming year.  

The  total number of orders though the whole “mail order” business for coming year is expected to be 80,000. The maintenance of the internet link is estimated to cost £80,000 for the coming year.  

	
	Department

Store
	Own shop
	Post
	Telephone
	Internet

	Sales revenue per outlet

Sales revenue per order

Gross margin : mark-up on  Purchase cost

Number of  outlets 

Percentage of “mail orders”


	£50,000

30%

50
	£1,000,000

40%

10
	£150

40%

30%
	£300

40%

60%
	£100

40%

10%



Expected Head Office and warehousing costs for the coming year : 





£



Warehouse
2,750,000



IT

550,000



Administration
750,000


Personnel
300,000




((((



  4,350,000 


Required : 


(a)
(i)
Prepare calculation that will show the expected profitability of the different types of sales outlet for the coming year. 



(ii)
Comment briefly on the results of the figures you have prepared. 

Solution  of Q :- 1


Requirement (a) 


(i)
Calculation of et margin per type of outlet  : 


in £






Department 
Own

             Mail order






Stores
shop
Post
Telephone
internet


Sales  revenue

50,000
1,000,000
150.00
300.00
100.00


Gross margin*(50,000+1.30)
11,538
285,714
42.86
85.71
28.57


Less: 


Telephone queries


300,000



Sales contract(£15 ( 40, etc)
600
5,250


Sales visits
(£250 ( 2, etc.)
500
1,000


Orders (£20 ( 25, etc)
500
3,000


Packaging(£100 ( 28, etc)
2,800
15,000


Delivery(£150 ( 28, etc.)
4,200
22,500


Order  cost




5.00
6.00
3.00


Queries




4.00
4.00
1.00


Packing  & delivery
(£10 ( 2, etc.)


20.00
20.00
10.00


Interest  cost







10.00




8,600
346,750
29.00
30.00
24.00

Net  margin


2,938
(61,036)
13.86
55.71
4.57

Net margin/sales

5.9%

9.2%
18.6%
4.6%





4th 
5th 
2nd 
1st 
3rd 

Gross margin calculation for 30% of purchase cost : 

100  =
0.3 x + x







x  =
76.92%







0.3 x  =
23.076%






£50,000 ( 23.076%  =
£11,538

Calculation  of total margin for each type of outlet : 




Department
Own

Mail order

Total




      Stores
shops
Post
Telephone
Internet





   £000
£000
£000
£000
£000
£000

Total  revenue
  2,500
10,000
3,600
14,400
800
31,300

Total net margin
  146.90
(610.36)
332.64
2,674.08
36.56
2,579.82


(ii)
The calculations on the previous page show  the follows : 



(
S & P own shops will makes a considerable  “loss”. 



(
The department stores will not generate as good as the “mail order” side. 



(
The telephone mail order,  that is  46% of the business, will generate 104% of the current total profit. 



(
The interest business is not particular profitable in the coming year, but it will presumably grow quite quickly. If this happens, the charge for maintaining the internet, which is expressed by each order,  will presumably decline as it is likely to be a semi-fixed cost. 

Requirement  (b)


(i)
The calculations show the profitability of the different types of outlet for the coming year only, which is of some use, For example, it shows that S & P’s own shops make a considerable loss and it would appear, on the surface, that the company would be better off without them, perhaps transferring the business to franchises within department stores. It also indicates that the emphasis of the business should be switched to the mail order side, as it is more profitable and, in particular, to the telephone section. 



However, the latter shows how dangerous this kind of assumption can be because the telephone section may have packed and, in future, growth in the internet section may be at the expenses of the telephone section. Therefore, decision about future strategies cannot be made on predicted short-term costs and revenues. Any attempt to do so could prove disastrous. Growth in the market, competitors’ moves, customers’ need and requirement must be the basis for any decisions. 



The ABC costs could, however, be used to highlight areas for cost reduction and procedural changes  which could assist longer-term profitability. ABC is a method for apportioning costs and it suffers from the same defects as every absorption method. In S & P’s cases, the analysis does not look very detailed / accurate and so may be little better than a traditional absorption system. 



The head office  and warehousing costs need to be examined in detail to determine which type  of outlet incurs what part of the cost, as these costs may be caused  and used more by some types of outlets than others. If this is so, what would happen to cost if one type of outlet was abandoned and others increased in size  ? 


(ii)
Other information needed to make a more informed judgment is likely to be : 



(
Customers’ changing purchasing habits ; 



(
Same customer purchases across outlet types, that is , do customer by from  shops and order by telephone ; 



(
Competitors  moves ; 



(
New entrants into the market – especially in the internet business ; 



(
Future economic  conditions ; 



(
Exchange rate movements – as some goods are imported ; 



(
Increase in disposable  income ; 



(
The image created by the different types of outlet, that is do their own shops create the brand or company name ; 



(
Past data to establish trends. 

Then specific information will need to be collected for the fundamental reappraisal of the business. For example, if the decision to close S & P’ s own shops was being considered, a details study of the  interrelationship between outlets should be carried out as having the product on display in shops might be necessary in order to maintain the high level of telephone orders. For instance, potential customer may visit to see colors, quality, and so on. Products on display are also a from of advertising for the company and this would be lost if the shops were closed. 

2.
During the last twenty  years, KL’s manufacturing operation has become increasingly automated, with computer-controlled robots replacing operatives. KL currently manufactures over 100 products of varying levels of design complexity. A single, plant-wide overhead absorption rate (OAR), based on direct labour hours, is used to absorbed overhead costs. 


In the quarter ended March 20X9 , KL’s manufacturing overhead costs were : 






£000


Equipment operation expenses

125


Equipment maintenance expenses
25


Wages paid to technicians

85


Wages paid to store men

35


Wages paid to dispatch staff

40





  310 


During the quarter, Rapier Management Consultants were engaged to conduct a review of KL’s cost accounting systems. Rapier’s report includes the following statement : 



‘In KL’s circumstances, absorbing overhead cost in individual products on a labour-hour absorption basis is meaningless. Overhead costs should be attributed to products using an activity-based costs (ABC) system. We have identified the following as being the most significant activities : 



1.
receiving component consignment from suppliers ; 



2.
setting up equipment for production runs ; 



3.
quality inspections; 



4.
Dispatching goods orders to customers. 


Our research has indicated that, in the short term, KL’s overhead are 40 per cent fixed and 60 per cent variable. Approximately half the variable overheads vary in relation to direct labour hours worked and half vary in relation to the number of quality inspections. This model applies only to relatively small changes in the level output during a period of two years or less’. 


Equipment operation and maintenance expenses are apportionable as follows : components stores (15 per cent), manufacturing (70 per cent ) and goods dispatch (15 per cent.)


Technician wages are apportionable as follows : equipment maintenance (30 per cent,) setting up equipment for production runs (40 per cent) and quality inspections (30 per cent). 


During the quarter : 


(
a total of 2,000 direct labour hours were worked (paid at £12 per hours ); 


(
980 component consignment were received from suppliers; 


(
1,020 production runs were set up; 


(
640 quality inspection were carried out; and 


(
420 goods orders dispatched to customers. 


KL’s production during the quarter included components r, s, and t. The following information is available. 





Component r
Component s
Component t 


Direct labour hours worked

25
480
50


Direct materials costs

£1,200
£2,900
£1,800


Component consignment received
42
24
28


Production runs

16
18
12


Quality inspections

10
8
18


Goods orders dispatched

22
85
46


Quantity produced

560
12,800
2,400

In April 20X9 a potential customer asked KL to quote for the supply a new component (z) to a given specification. 1,000 units f z are to be supplied each quarter for a two-year period. They will be paid for in equal installments on the last day of each 
quarter. The job will involve an initial design cost of £40,000 and production will involve 80 direct labour hours, £2,000 materials, 20 component consignments, 15 production runs, 30 quality inspections and 4 goods dispatches per quarter. 

 
KL’s sales director comments: 



‘Now we have a modern ABC system, we can quote selling prices with confidence. The quarterly charges we quote should be the forecast ABC production cost of the units plus the design cost of the z depreciated on a straight-line basis over the two years of the job- to which we should add a 25 per cent mark-up for profit. We can base our forecast on costs experience in the quarter ended March 20X9.’ 


Requirements 


(a)
Calculate the unit cost of components  r,  s and t, using  KL’s existing cost accounting system (single-factory, labour-hour OAR). 


(b)
Explain how an ABC system would be developed using the information given. Calculate the unit cost of components r,  s and t, using this ABC system. 

(a) Calculate the charge per quarter that should be quoted for supply of component z in a manner consistent with the sales director’s comments. Advise KL’s  management  on the merits of this selling price, having regard to factors you consider relevant. 


Note  : KL’s  cost of capital is 3 per cent per quarter. 

Solution  of Q :- 2

(
This question cover mush the same ground as question 2 in this chapter. It invites to demonstrate a grasp of the basic principles of ABC and how they compare to traditional product costing. 


(a)
£310,000  ÷ 2,000 = £ 155 per labour  hour.



Traditional units costs : 

r
s
t







£
£
£



Direct labour costs


300
5,760
600



Direct materials costs

1,200
2,900
1,800



Overheads


3,875
74,400
7,750



Total costs


5,375
83,600
10,150


Cost per unit

 
 £9.60
£6.49
£4.23


Working for  r 



Direct  labour  costs

25 ( £12

£300



Direct materials costs

as stated

£1,200



Overheads


25 ( £155

£3,875



Cost per unit


£5375 ÷560

£9.60


(b)
An ABC system would be developed by analysing the cause of overhead costs as a function of the support activities carried out with in the organisation. These ‘cost drivers’ are then used to apportion costs in a meaningful way to the different products produced in a multi-product company. 



Repair Consultants have already identified the cost drivers for KL, i.e. 



(
receiving components from suppliers ; 



(
setting up production runs; 



(
quality inspections; 



(
dispatching goods to customers. 




The apportionment of costs to r, s and t is carried out as follows. 



Step 1 – Determine the total costs for each activity  (£000)



Activities                      (((((((((((Cost  (((((((((((((




Operation
Maintenance
Technicians
Stores
Dispatch
Total





£
£
£
£
£
£


Receiving  suppliers
18.75
3.75
3.83
35.00

61.33


Set-ups

87.50
17.50
34.00


156.85







17.85


Quality  inspections


25.50


25.50


Dispatching  goods
18.75
3.75
3.83

40.00
66.33

Total


125.00
25.00
  85.00
  35.00
  40.00
  310.00

Operations (equipment), maintenance and the portion of technicians’ wages for maintenance are all apportioned on the book value of equipment. 


Working  for set-up cost activities 


Operations and maintenance have 70 per cent of their costs apportionable to manufacturing (i.e. setr-ups)


125 ( 0.70  = 87.50 
and

25 ( 0.70 = 17.50 


Technicians have 40 per cent of their cost apportionable to set-ups, i.e. 
85 ( 0.40  = 34 


They also have 30 per cent of their costs apportionable to maintenance, which in turn has 70 per cent of its costs apportionable to set –ups i.e. 
85 ( 0.30  ( 0.70 = 17.85  


Step 2 – calculate the cost for each activity 

£


Receiving supplies
£61,330 ÷ 980

62.58


Set-ups

£156,850 ÷ 1,020

153.77


Quality inspections
£25,500 ÷640

39.84


Dispatching goods
£66,330 ÷ 420

157.93


Step  3  -- apply these rates to calculate the unit costs 







r
s
t







£
£
£



Direct labour costs


300.00
5,760.00
600.00



Direct materials costs


1,200.00
2,900.00
1,800.00



Receiving supplies


2,628.36
1,501.92
1,752.24



Set-ups


2,460.32
2,767.86
1,845.24



Quality inspections


398.40
318.72
717.12



Dispatching goods


3,474.46
13,424.05
7,264.78


Total



  10,461.54
26,672.55
 13,979.38

Example  working  for overhead costs  : receiving supplies  for r 
 £62.58  ( 42  = £2,628.36 

(c)
Quarterly charge (for 1,000 units) 








£


Design cost
£ 40,000 ÷ 8

5,000


Direct labour
80 (  £12

960


Direct materials



2,000


Overheads : 



Receiving supplies
£62.58 ( 20

1,252



Set-ups
£153.77 ( 15

2,307



Quality inspection
£39.84 ( 30

1,195



Dispatching goods
£157.93 ( 4
              
632

Total




13,346


25%  mark –up



  3,337

Charged  per  quarter



  16,683 


The actual quarterly  marginal  cost is : 


£



Design  costs :  £40,000 ÷ 7.02



5,698



Direct labour




960



Direct materials




2,000



Variable  overheads





Labour-related : 80 ( ((310,000 ( 0.6 ( 0.5) ÷ 2,000)

3,720




Inspection  related : 30 ( ((310,000 ( 0.6 ( 0.5) ÷ 640)
        
4,359









  16,737

The method suggested by the sales director does not cover not the actual marginal costs. 


In the short term, the use of Rapier’s analysis of fixed and variable overhead allows the traditional method to give a more accurate costing. Work needs to be undertaking to discover the reasons for the discrepancies between the two methods; i.e. a more fundamental understanding of cost drivers and their unit costs is still required. 


Working for the actual quarterly marginal  cost 


7.02 represents the cumulative discount factor for the eight  quarters at 3 per cent per quarter. 


The labour –related overhead is found from the fact that 60 per cent of the overheads are variable of which 50 per cent  vary with labour hours i.e. : 


£310,000 ( 0.6 ( 0.5  ÷ 2,000   per labour hour
 Cost of 


Product


Service


Customer





Costs of 


Activities





Activities 





Direct cost





Indirect cost











Cost of


product


or service








