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ABSTRACT

AN IMPLEMENTATION OF ACTIVITY BASED COSTING METHOD TO THE
SERVICE SECTOR

This thesis consists of an implementation of activity based costing which is the new
method for cost accounting, to the service sector. Firstly, the organizational structure of the
software company was analyzed and its products and resources of the products were
defined. At the second step, the cost drivers which explain the relations between the
resource-activity and activity-product were determined. Then the products costs were
calculated by using two different ABC methods. These methods differ in cost allocation
step. The first method, firstly distributes the costs to the activities, and then distributes the
activities costs to the products. However, the second ABC method uses cost accumulation
model which regards the relations of the activities to distribute the costs to the activities and

the products.

As a result of the survey which used 1996 and 1997 fiscal data, the results which
help the company to know its organization more and to work more efficiently and

effectively were obtained.



OZET

AKTIVITE AGIRLIKLI MALIYETLENDIRME YONTEMININ HiZMET
SEKTORUNDE UYGULANMASI

Bu ¢ahyma maliyet muhasebesinde yeni bir yontem olan “aktivite agirlikh
maliyetlendirme” yénteminin hizmet sektériinde uygulanmasini igermektedir. Ilk asamada,
uygulamanin yapildi§n yazihm girketinin organizasyon yapist incelenerek, kullamlan
kaynaklar ile iiriin gruplan belirlenmis ve aktiviteler tammlanmugtir. Ikinci asgamada kaynak-
aktivite ve aktivite-iirin arasindaki maliyet iligkisini ortaya koyan dagitim anahtarlarina karar
verilmis ve bu bilgiler iiginda iki farkh “aktivite agirhikli maliyetlendirme” yoéntemi
kllarilarak tiriin maliyetleri hesaplanmugtir. Kullanulan iki yontemin farkhlastigi nokta sirket
maliyetinin aktivitelere ve tirinlere dagitildify asamadir. Birinci yontem iki asamada
maliyetleri urinlere dagitirken, ikinci yontem maliyetleri 6nceki asamalarda planlanan
modele gore iiriinlere dagitmaktadir. Aynica ikinci yéntem, birinci yontemin aksine, iiretimi
destekleyici aktivitelerin de birbirleri arasindaki iligkiyi dikkate almaktadir.

1996 ve 1997 willart maliyet verilerinin kullamidigi bu ¢alisma sonucunda firmanin
kendini daha iyi tammasi ve daha verimli galigmasim destekleyici bulgular elde edilmigtir.



TABLE OF CONTENTS

Page

ACKNOWLEDGMENTS ... ..ottt iii
ABSTRACT .ttt st e ettt e e v
OZET oo, v
LIST OF FIGURES ..ottt ettt sttt ix
LIST OF TABLES ..ottt b X
1. INTRODUCTION ...ttt 1
2. LITERATURE SURVEY ..ottt 3
2.1, COSt ACCOUNLINE .....oovveiiiiiieeiieiie ettt e e eaee e 3

2.2. Cost Allocation Methods ............ccccoviiiiiieiiiiinceec e 7

2.3. Activity Based COStING .........cccoiiiiiiiiiiieii e 16

3. THE METHODOLOGY OF THE ACTIVITY BASED COSTING ................... 24
3.1. The Concepts of The Activity Based Costing ...............c.cccovieveiiieinnn. 24

3.2. Traditional Cost Allocation versus Activity Based Costing ........................ 32

3.3. The Methodology of The Activity Based Costing ..............ccccceevieiviiinnnn. 35

3.3.1. Steps of The First Activity-Based Costing Method ....................... 36

3.3.1.1. Activity Identification ..............ccccoeoiiiiiriieiiei 36

3.3.1.2. Activity COSLINE ......coooiviieieiieieerie et 37

3.3.1.3. Cost Driver Selection ............ccccceccemviiviiiiiiiiiiieiee, 37

3.3.1.4. Cost Driver Rate Application to Products ...................... 40

3.3.2. Steps of The Second Activity-Based Costing Method ................... 41

3.3.2.1. Identify and Define Relevant Activities .......................... 41

3.3.2.2. Organize Activities by Cost Center ................................. 43

3.3.2.3. Identify Major Elements of Cost ............cccceceriiiiniennen, 45

3.3.2.4. Determine Relationships between Activities and Costs .... 48
3.3.2.5 Identify Cost Drivers to Assign Costs to Activities

and Activities to Products ... 49
3.3.2.6. Establish the Cost Flow Pattern ..........................occoen. 51
3.3.2.7. Select the Appropriate Tools/Plan the Cost



vii

Accumulation Model/Gather the Necessary Data ................ 54

3.3.2.8. Establish the Cost Accumulation Model ....................... 55
3.4. Its Applicability To Service Organizations ....................ccocoeeoviviiiioioeeei 56

4. AN IMPLEMENTATION OF ACTIVITY BASED COSTING METHOD

IN A SERVICE COMPANY ..ottt 58
4.1. Steps of The First Activity-Based Costing Method ..................................... 64
4.1.1. Activity Identification ..., 64

4.1.2. Activity COSHNG ......oocoiiiiiiiiiie ettt 66

4.1.3. Cost Driver Selection ...............cccovvivviiiviiiieieieeic e, 75

4.1.4. Cost Driver Rate Application to Products ....................................... 76

4.2. Steps of The Second Activity-Based Costing Method .................................. 81
4.2.1. Identify and Define Relevant Activities ......................cocoeoeeieen..n. 81

4.2.2. Organize Activities by Cost Center ..................ccccoccoeviiiiiiiinin, 81

4.2.3. Identify Major Elements of Cost ...............c.cooooeviiviiiiiiicee 83

4.2.4. Determine Relationships between Activities and Costs .................... 85

4.2.5. Identify Cost Drivers to Assign Costs to Activities

Activities 10 Products ..........ccocoovoiniioiniiieiee e 87
4.2.6. Establish the Cost Flow Pattern .................c..ccocooeoiiiiiiiii 87
4.2.7. Select the Appropriate Tools/Plan the Cost Accumulation Model/

Gather the Necessary Data ...............ccccooooiviiiiioiieieieee 89
4.2.8. Establish the Cost Accumulation Model ...................c.ccoooin 90
5. THE RESULTS OF IMPLEMENTATION ACCORDING TO TWO ABC
METHODS ...ttt 91
6. CONCLUSION ..ottt ettt eneeneas 95
APPENDIX A The Cost Distribution to the Activities in 1996 .................................. 104
APPENDIX B The Activities Costs Distribution to the Products in 1996 ................... 105
APPENDIX C The Cost Distribution to the Activities Products According to the First
ABC method in 1997 ... 106
APPENDIX D The Activities Costs Distribution to the Products According to the First
ABC Method in 1997 ... 107

APPENDIX E The Distribution of the Costs to the Products According to the



viii

Second ABC Method in 1996 .........ccccooovioiieiiiiiiiieeee e 108
APPENDIX F The Distribution of the Costs to the Products According to the

Second ABC Method in 1997 ......c.ccooviiiiieieiiieeeec e 109
APPENDIX G Total Products Costs According To Two ABC Methods and the

COMPEANY ...ttt et e 110
APPENDIX H Profitability Percentages of the Products According To Two ABC

Methods and the Company ............c.cccooiiieiiiiiiin e, 111
APPENDIX I Unit Product Costs and Prices According To Two ABC Methods and

the COMPANY .....cccoiiiiiieiiieeit e 112
APPENDIX J The Cost Ratios of the Activities and Products to Their Total Costs

I 1996 .o 113
APPENDIX K The Cost Ratios of the Activities and Products to Their Total Costs

I 1997 e 114
REFERENCES CITED .......ocoooiiiiiiiiiiiieiete ettt ettt 115

REFERENCES NOT CITED ......coooiiiiiiiiiiiiiie et 118



ix

LIST OF FIGURES

Page
FIGURE 3.1.1. An example for activity flow diagram 27
FIGURE 3.1.2. An example for IDEF activity model 27
FIGURE 3.1.3.  An example for IDEF activity model 27
FIGURE 3.1.4. An example for fishbone diagram 28
FIGURE 3.3.1. Cost flow diagram 53

FIGURE 4.2.1. Cost flow diagram for the X company 88



TABLE 3.1.1

TABLE 3.1.2.

TABLE 3.1.3.

TABLE 3.2.1

TABLE 3.3.1

TABLE 3.3.2

TABLE 3.3.3

TABLE 3.3.4

TABLE 3.3.5.

TABLE 4.1.

TABLE 4.2.

TABLE 4.1.1

TABLE 4.1.2

TABLE 4.1.3

LIST OF TABLES

A product cost data

Labor based cost allocation

Material based cost allocation

Traditional allocation versus activity-based costing

Activity mapping framework

The table for distribution of costs to the activities

Cost driver examples for cost distribution

The table for the distribution of the activities’ costs to the

products

Cost driver examples for activity cost distributions

Income resources of the company

Personnel usage for each product’ production

Activities at the departments and their definitions

Cost distribution of the activities

Costs drivers for the activities

Page
31

31

31

34

37

38

39

41

51

61

63

66

67



TABLE 4.1.4

TABLE 4.1.5

TABLE 4.1.6

TABLE 4.1.7

TABLE 4.1.8

TABLE 4.1.9

TABLE 4.1.10

TABLE 4.1.11

TABLE 4.1.12

TABLE 4.1.13

TABLE 4.1.14

TABLE 4.1.15

Number of personnel and salary multiplier distribution to the
activities, overtime and weighted overtime hours, and taxi
costs per month of the activities in 1996

Number of personnel & salary multiplier distribution to the
activities, overtime and taxi cost distribution of the activities

in 1997

Building square distribution of activities, annual training day

in 1996 and annual training costs in 1997

Electricity consumption of the machines in 1996 and in 1997
Depreciation distribution in 1996 and in 1997

The cost drivers for the activity’s cost distribution to the products
Personnel distribution of the cost centers

Taxi payment per product

The demand percentages of the products for marketing activity

The demand percentages of the products for software quality

activity

The demand percentages of the products for the PDA, DBA

and operation for the company activities

The number of problems per products in a month

68

69

71

72

74

75

76

77

78

78

79

79



TABLE 4.2.1 Cost of the resources in 1996 84
TABLE 4.2.2. Cost of the resources in 1997 85
TABLE 4.23.  “System works” activity costs rates which were used in

distribution of them to the products 87
TABLE 5.1. Products’ rank according to their profitability in 1996 95
TABLE 5.2. Products’ rank according to their profitability in 1997 96
TABLE 6.1. “Software development on the mainframe” product’s important

cost elements 100

TABLE 6.2.  “Education for Q software” product’s important cost elements
in 1997 100



1. INTRODUCTION

Cost accounting is interested in finding the accurate product cost to help companies to
control product profitability. One of the main problems in finding accurate product cost is
the distribution of the overhead to the product cost. Therefore new cost allocation methods
are added to the cost accounting. One of them is “activity based costing”. Like total quality
management, and engineering approaches, the activity based costing method is a supported
system approach. Therefore analyzing the whole organization before determination of the
products cost has an essential role in the ABC method. As the system approach is interested
in cause and effects of the system dynamics, ABC sees the organization as a total of the

activities and its focus is the activities which cause the cost of the product to reduce costs.

The purpose of this study is to implement the ABC method in the service sector, to
determine accurate product costs and to enable the service company to correctly develop its

strategies when making an unprofitable product profitable.

In Chapter 2, some general cost accounting concepts are given. This chapter is the
review of the literature especially about cost allocation methods and ABC as a new cost
allocation method. The need for ABC instead of the traditional cost accounting methods is

also discussed.

The concepts of ABC and the methodology of the two different ABC methods are
discussed in Chapter 3. The objective in this chapter is to explain the methodologies of the
two ABC methods. Although these two methods are based on the analysis of the activities
which form the production of the products, they differ in their cost allocation steps. Unlike
the second ABC method, the first method disregards the relation between administrative

and operation support activities when the costs are accumulated.

Chapter 4 exists from the implementation of the two ABC methods mentioned in

chapter 3. The main purpose of this chapter is to understand the similarities and differences



of the two ABC cost systems and the company’s cost system. The implementation was
carried out in a software company by using its 1996 and 1997 fiscal years data. Firstly,
activities of the company were determined by interviews with the personnel and the
manager of the general accounting department. After selection of the cost drivers which
explain the relations of the resource-activity and activity- product, costs of the company
were distributed to the activities and then activities costs were distributed to the products

according to the two ABC methods.

Chapter 5 presents cost and profitability analysis of the products. The two ABC
methods’ results are compared with each other and the company’s costs. Since to know
accurate costs is essential in making strategic decisions, this chapter aims to help the

company to produce profitable products in an effective and efficient way.

The last section concludes the thesis with an evaluation of the two ABC methods and

discusses their results.



2. LITERATURE SURVEY

2.1. Cost Accounting

During the last decade, new concepts such as “global competition”, “continuous
improvement”, and “customer oriented production” have forced organizations to make
changes in their methods and technological structure to survive in a competitive

environment.

The following changes have lead companies to use all the techniques and require more

information to take the relevant decisions to go further.

(1) changes in customer’s expectations;

(2) increases in the number of companies;

(3) competitive environment in which companies produce similar products;
(4) high quality products;

(5) price sensitivity of customers.

Moreover they started to take strategic decisions about how to price products low, to
add new resources, to drop product from the product mix of the company, make-or-buy
decisions and so forth. Generally, the major information source of the company is cost
accounting systems particularly about pricing products and profitability of products.
Originally cost accounting, dealt with ways of accumulating historical costs and of charging
these costs to the units of output, or to departments in order to establish stock valuations,
profits and balance sheet items [1]. However, after changes in the market, the management
now regards cost accounting as a key element of the organization to reach cost information
and understand the causes of costs in order to perform the following functions, because
managers and workers need an array of timely and relevant information to be supplied by

management accountants. [2]:



(1) to evaluate how well the organization is doing relative to its budget;

(2) to facilitate continuous improvement;

(3) to derive the value of inventory and cost of goods manufactured and sold for financial
reporting;

(4) to value the inventory for taxation,

(5) to price products or bid on contracts for various jobs;

(6) to determine product or job profitability;

(7) to decide whether to make or buy certain components.

Another definition of cost accounting is that it is primarily concerned with
accumulating, summarizing, and reporting cost data for the preparation of financial reports

for those who need cost data [3]. The historical cost data is used to determine:

1. The cost for inventories reported on the balance sheet
2. The cost of goods sold, selling costs, administrative cost for the computation of net

income.

Venerated surveys of accounting history, now nearly a century old, date the advent of
meaningful cost accounting to the mid 1880s [4]. The practical applications of costing for
decision making are said to have been developed in the United States as an innovation of
Frederick Taylor’s scientific management movement. Before the 1880s, cost accounting
methods had some shortcomings such as the failure to understand the effect of volume on
prices, the non-utilization of costs for product line decisions, a concern only with past rather
than future costs and a general lack of sense about best practices [5]. Pollard [6]concedes
that after the British Industrial Revolution accounting was capable of solving certain
problems (such as stock control, prevention of embezzlement, or departmental
comparisons), but he concludes that ultimately accounting did not come to guide
management decisions. However, companies knew that to maintain accurate cost and time
information on each process they need accounting information. Moreover accounting
innovations were not the product of professionals, managerial or financial, but of perceptive

businessmen who did costing intuitively and frequently got it right. Wells grants the



existence of certain more advanced accounting usage, such as departmental accounts and
transfer pricing, but generally denigrates the application of cost accounting procedures until
the increase in fixed assets, after the industrial revolution necessitated a more careful
allocation of common costs. However it is stated by Edwards [7] that when costing
practices were developed, overheads were not a significant element of total cost in certain
industries and so it was not important when making decisions. In the nineteenth-century
some fruitful results emerged. Stone [8] uncovered cost accounting methods at the Charlton
Mills in 1810 that were “not believed to have been in use until the twentieth century”. These
included the allocation of overheads to cost centers on the basis of predetermined rates and
rudimentary examples of transfer pricing. Cost accounting started to be used in such areas
as product line decisions, overhead allocation and inventory control so as to make the

appropriate decisions.

Although cost accounting methods helped companies to plan and control activities
there were inadequate areas of traditional accounting such as its inability to determine which
product lines were profitable [9]. However, after the innovation of computer technology,
accounting started to improve considerably because the computer enables companies to
collect accurate data easily in the manufacturing companies. Parallel to changes in markets,
technology and customer expectations, there is today more need for accounting than during
the industrial revolution. Furthermore, entrepreneurs need to develop cost accounting

methods with increases in diversity and complexity of products to obtain more profits.

According to ABC guide of the Department of Defense [10] the most current
established accounting systems normally capture and distribute resource costs by one of the

following methods:

(1) organizational element;
(2) budgetary account;

(3) traditional cost accounting with direct and indirect cost allocation.



Organizational element: Though overhead costs are sometimes applied, it is more
common to find that these costs are ignored at the unit level. The indirect costs are usually
captured and paid into a central repository with no attempt to subdivide further. In many
traditional organizations, the only costs that are identified to the organizational elements are
the direct salary costs. This system was created to provide management with information on
the costs of organizational elements, but was never intended to define the output costs

either at the element or organizational level.

Budgetary account: Accounting systems became a safeguard mechanism to capture
commitments, undelivered orders, and expenditures, normally divided by the organizational
element to enable tracking of budget execution. The major objective was to fully use the
resources assigned rather than enhance productivity or to reduce expenses, because any
attempt to conserve resources led to a reduction in the future budget resource level. Like
organizational accounting systems, there was no attempt to cost output or in most cases to

even define output.

Traditional cost accounting systems include two types cost system in terms of
manufacturing systems which are the job order accounting system (JOCAS) and the process
cost accounting system (PCAS). JOCAS is used in organizations whose products or
services are readily identified by individual jobs, units or projects. Commonly, the firm
provides a special product or service that is tailored to customer specifications. No two
orders are necessarily alike, nor do all orders always pass through the same departments or
workcenters. PCAS is used by organizations whose products or service are mass-produced
in a continuous flow of production, such as in a cement plant or petroleum refinery. Costs
are accumulated by departments instead of by jobs, with an average cost per unit calculated
by dividing the total costs by the number of products made. When manufacturing processes
are a combination of job order and process systems, a hybrid cost accounting system can
be used. For example, a company that makes suits may have a basic design, but each batch
of suits will vary. One batch uses wool, while another batch uses a mixed fabric. Such a

process needs, a hybrid cost accounting system [2].



As cost allocation methods have been used widespread in cost accounting and it is also

interested in output, cost allocation methods will be discussed in detail.

2.2. Cost Allocation Methods

There are different classifications of costs. Period costs and product costs are one of
them. Period costs are those costs that can be associated with a particular accounting
period rather than with the products delivered to the customers. It includes administrative
and selling costs needed to keep the business operating. Product costs are the cost of
inventory purchased for resale or produced for sale. From another point product cost

includes all costs that are needed for the production of the product [3].

Product cost is classified as follows:

(1) direct materials;
(2) direct labor;

(3) variable overheads and fixed overheads.

Direct materials costs refer to the material costs used in the production of the product
directly. For example as plastic is a direct material in the production of television, its cost
belongs to the direct material costs of the television. Direct labor costs refer to costs of the
labor who works in the production of the product. For example, labor who works in the
production line of the television is considered to be direct labor and its cost belongs to the
direct labor cost. On the other hand, the costs of the material and labor for the office
cleaning in the television company refer to the indirect costs. The common characteristic of

direct costs is that they are traceable and so they join the product cost directly.



The following guidelines may help to distinguish between direct and indirect costs [2].

(1) If a cost can be easily traced to a product or service by using source documents such as
material requisitions and time tickets, then it is a direct cost.
(2) If a cost must be allocated in order to be assigned to a product, then it is an indirect cost

with respect to that cost object.

Overheads include indirect materials cost and indirect labor cost. Unlike direct costs
the primary characteristic of overheads are that they are not physically traceable to the
product cost. If any overhead cost is changed according to production volume it is called
variable overhead cost, otherwise it is called fixed overhead cost. Overhead costs include
resources which are not used in the production process, they are usually split into
production overheads, administration overheads and selling and distribution overheads. For
example as marketing department does not work for production of products its costs are
evaluated as an overhead cost. Labor costs of marketing department are variable overhead

cost, but their PC’s depreciation is regarded as a fixed overhead cost.

Overhead costs include the following [2]:

(1) indirect materials such as supplies that are not identified with specific products or
services,

(2) indirect labor such as supervision, expediting, materials handling, inspection,
maintenance and clerical work within the plant;

(3) other overhead items including depreciation, rent, insurance, taxes, utilities, small tools

and repairs.

As adding overheads into product cost directly is not possible, the accuracy of the
product cost directly depends on the distribution method of the overhead. In allocation of
overheads, overhead rates are used. Overhead rate can be calculated using actual data or

predetermined data. While a predetermined overhead rate demands future estimated



overhead cost from accountants, actual overhead rate requires the past year’s data. Of
course when computing the predetermined overhead rate, the analyzer needs the past data,
again to make reliable estimations. For example the predetermined overhead rate is
calculated by dividing estimated annual overhead to the estimated annual production

volume.

Computation of the overhead rate is done every year, not every month because there is
the seasonal overhead cost concept. Examples for seasonal overhead costs are heating,
vacation pay, some taxes and so on. Since overhead elements except for the fixed overheads

can differ over time, usage of an average annual overhead cost per unit is better.

As most companies produce more than one product, many overhead costs cover the
production of more than one of the products. Such overhead costs are called joint costs.
The problem joint costs create is that the denominator of the predetermined overhead rate
computation in units of production of different products. To solve this problem, a common
denominators such as labor hour, machine hour are used. The measure of production
activity for the computation of a denominator for the rate refers to the activity base. An
activity base should be directly measurable for each product and should have, at least

indirectly a cause-and-effect relation to the overhead cost.

Overhead cost allocation methods in general consist of two steps. At the first step
overhead costs are grouped together, they can be applied to the product’s cost according to
a formula usually involving an overhead rate. Direct labor costs, direct labor hours, and
machine hours are examples frequently used as the basis for applying overheads. Applying
overhead costs to products or services is the second step in the two-step approach. This
cost allocation method creates two problems. First, cost accounting systems need the most
accurate overhead rate possible. Second, it needs an overhead allocation basis that is
accurate enough for management cost control needs. This second issue attributes that no
longer can modern manufacturers, professional service organizations and governmental
organizations continue to record all overheads into a single account and just one overhead

rate based on direct labor hours.
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The more costs that can be directly traced to a product, and the less overheads
allocated to it, the more accurate the product’s cost will become. If all cost elements can be
directly traced, the result will be an objectively accurate product cost everyone can accept.
However overhead allocations are subjective, and depend on the methods chosen by the

management accountant [2].

Up until recently the cost elements which are direct labor, material, variable overheads
and fixed overheads, the direct labor cost and direct material cost had high percentages in
the companies’ total cost. In traditional accounting the departments are evaluated as cost
centers and each department’s overhead costs as well as the department’s share of the
service departments’ costs are allocated to each job by using direct labor hours as the
allocation base [11]. However, especially after automation cut out a lot of direct labor, the
composition of total cost started to change. New expensive activities that are hard to assign
to products exist: long distance calls, electronic mail systems, antidiscrimination law suits,
wheelchair ramps, trade association memberships, management consulting, cafeterias and so

on [12].

In the past as the overhead percentage was not high relative to direct costs, managers
did not take it into consideration in making decisions related to products’ costs and
profitability, because errors made in adding overheads to products were not too significant
[1]. Depending on whether companies’ costs are labor intensive or material intensive, the

allocation basis of overhead costs changes in traditional cost accounting.

After the 1970s, the cost structure started to change as a result of technological
innovations in the manufacturing and computer area. Unlike the past, the overhead cost
percentage started to increase in the total cost of the company, because by adding new
concepts in management science such as reengineering, and total quality management the
labor in the companies not only work on producing activities, but support the production
process, to provide motivated organizational structure in order to develop companies
through their products. As a result of the change of cost composition of the companies they

started to suspect their cost accuracy and developed new alternative methods to eliminate



11

obstacles in the traditional cost allocation method, because if managers do not know the
correct product costs they could support an unprofitable product but eliminate a profitable

product from the product line.

Moreover after increases in customer demands for variety, companies started to
produce many kinds of products and increased production process flexibility. However,
traditional cost accounting is based on the mass production of a mature product with known
characteristics and stable technology. As a result of product variety and complexity, the
number of activities in the organizations increased. This situation made the calculation of
each product cost difficult and unreliable. Therefore, many companies now recognize that
their cost systems are inadequate for today’s powerful competition. Systems designed
mainly to value inventory for financial and tax statements are not giving managers the
accurate and timely information they need to promote operating efficiencies and measure
product costs [13]. According to Kaplan the reason so many companies have such
difficulties is that cost system designers have failed to recognize that their systems need to
address three different functions:

(1) inventory valuation for financial and tax statements, allocating periodic production costs
between goods sold and goods in stock;

(2) operational control, providing feedback to production and department managers on the
resources consumed (labor, materials, energy overhead) during an operating period;

(3) individual product cost measurement.

In traditional cost accounting as managers do not have adequate product cost
information, they continue to produce unprofitable products and many years later a reduced
total profit will show them their wrong product strategy, because; the main premise
behind these traditional cost systems is that products cause costs. Moreover, the traditional
approach focuses on what was achieved, not how it was achieved. However managers
must understand how effectively and efficiently resources are used in achieving outcomes.

So, cost management systems must be developed to enable managers and workers to
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evaluate activities, eliminate waste, improve quality, satisfy internal and external customers,

and control costs throughout the company’s value chain.

In traditional accounting another obstacle is an assumption which says that overhead
costs are fixed so they do not change in a short time. However Kaplan [13] claims that
many costs traditionally thought of as a fixed cost actually vary according to diversity and
complexity of products. Much manufacturing overheads, for example, come from
transactions associated with the start or finish of production, such as placing orders,
receiving and inspecting purchased materials, setting up machines, moving inventory and
shipping finished goods. To reflect these costs, the system must include not only traditional
volume- related measures for tracing costs to products such as labor, machine hours, and
materials quantities, but also measure count setups, inspections, receipts, parts, vendors,
and engineering change orders. The scheme must determine the indirect production volume

and the activities necessary to produce multiple items in the same facility.

Kaplan in explaining his opinion to establish an alternative accounting system
emphasizes that the new system must take into account companies’ total cost in terms of
system perspective, because a product’s cost includes not only the cost of factory resources
to convert raw materials and purchased components to a finished item, but also the cost of
resources to establish the distribution channel, make the sale, service the product and supply
support services such as engineering design, process improvement, purchasing, information
systems, financial and cost analysis and general administration. He also claims that an
alternative cost accounting system must enable managers to update the current system,
because to introduce new products quickly and cope with short delivery cycles the new
accounting system must be a dynamic system to catch current data and to give managers
accurate information on time. The traditional cost accounting bases of cost allocation
(usually direct labor) do not necessarily follow causal relationships, consequently costs
assigned to a product are not necessarily those that will change if the product is added,
dropped or changed. Therefore the new cost allocation method must analyze all the

organization’s jobs, departments and activities in relationship with each other.
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Fisher [14] also supports the need for changes in the traditional cost accounting
system, he argues that accounting and management reporting traditionally have focused
almost entirely on information about an organization’s past events, even though such
information often is so old it no longer has meaning. But of course the 21st century
managers will expect and demand real time knowledge of what is rather than what was. As
computer technology enables companies to collect data easily about what, when and how
much was produced, cost control systems now have ability to record this data for
calculation of accurate product costs. Besides cost accounting must use new methods to
convert accurate and current raw data to accurate and useful cost information to benefit

from them when making decisions.

More over traditional management approaches encourage managers to focus on
symptoms of problems rather than on causes. Cost cutting measures are often used to
increase profits and meet targets. However, such measures are often counter productive as
they reduce the available resources without reducing workload or changing the factors

causing resource consumption.

For allocation of indirect costs the two-stage activity-based allocation method was
advocated in the late 1980’s by Harvard Professors Robin Cooper and Robert Kaplan for
activity-based costing systems [15]. A stage one allocation is an assignment of costs or
expenses to a cost objective that will be reallocated to a product line or another secondary
cost objective. Stage two allocation is one that assigns production costs or expenses to

revenue producing divisions, or to product lines.

According to allocation rate some classifications are made [15]. Actual rates are
subject to fluctuations and variations that may distort the overall cost of the final product.
Budgeted rates are averages that smooth out the unpredictable variations in the charges to

the cost objectives and eventually to the final product.

A single allocation rate may be used to allocate the indirect costs of a cost center to

the cost objectives on the basis of one cost driver. The dual rate method recognizes that
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there are two separate cost drivers based on the variability of the costs incurred by the

provider department. For variable and fixed cost distribution different cost drivers are used.

There are three popular cost allocation methods for service departments which are [3]:

(1) direct allocation;
(2) step allocation;

(3) reciprocal allocation.

Direct allocation: In this method, the service department’s costs are allocated to the
producing departments directly. Therefore this method does not recognize any services

provided by one service department to another service department.

Step allocation: The step method of allocating service department costs recognizes
that some service departments provide services to other service departments, as well as to
production departments, and some service departments’ costs can be allocated to other
service departments [3]. Therefore, the step allocation method recognizes the relationship
between service departments. Unlike the direct allocation, deciding which service
department’s cost will be allocating the first and which one will be the second is important
before starting allocation, because after the cost of a service department is allocated, no
further costs are allocated back to that department. In the step allocation method, if any
change occurs in the order of service departments, the amounts allocated change. Generally,
service departments are arranged in order of the largest dollar amount of directly incurred

costs or the highest percentage of service given to other service departments.

Reciprocal Allocation: Like step allocation, this method also recognizes relationship
among the service departments. Moreover, unlike the step allocation, in reciprocal
allocation, after the cost of a service department is allocated, costs are allocated back to
that department. So this method includes more causal relationship in the calculation of the
overhead rate than the step method. The reciprocal method is a mathematical application

using simultaneous equations. As there is no need to establish a ranking order of allocation,
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it eliminates one element of potential misallocation [15]. In spite of advantages of this

method, usage of a lot of mathematical equations makes the method difficult to implement.

Another allocation problem is allocation of joint costs. Because joint costs are not
traceable to a single cost objective. There are three methods for allocating the joint costs to

products.

The first one is physical units method which bases the allocation of joint costs on the
barrels of each product line. Sales value at split-off method emphasizes the market value of
the products in allocating the joint costs. The third one the net realizable value method uses

the market value after further processing less the incremental processing costs.

There are many debates about cost allocations because choosing the appropriate cost
allocation method for a specific company is not easy and there is no general rule.
Furthermore Kaplan [16] claimed that “many accountants and almost all economists argue
that any allocation of joint costs (including overhead and depreciation over time) is arbitrary
and serves no useful purpose. According to Horngren [17] because of this kind of situation
as to whether to include uncontrollable or indirect costs is a difficult question, which must
ultimately be resolved in terms of how the given alternatives influence management
behaviour in a particular organization. In one organization, allocation may be desirable
because it induces the desired behavior. In another organization, the same allocation

procedure may cause the opposite behavioral effect.

It is argued that the major benefit of cost allocation is solving organizational control
problems, i.e. controlling a manager’s discretionary spending on perquisites. Since cost
allocations mean distributing common costs to related departments and also distributing
department’s costs to other departments, it leads department managers to become aware of
each other and track each others’ expenditures to see whether there is any
overconsumption in any cost element, because when a lot of resources are shared by
several managers, to control and plan activities and quantity of products becomes more

difficult.
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After the before mentioned developments and increased awareness of obstacles of
traditional cost allocation methods, companies started to seek new methods which would be
eliminate these obstacles. This alternative approach is Activity- Based Costing (ABC) which

is presented by Cooper and Kaplan [18].

2.3. Activity Based Costing

The first published use of terminology linking activity and cost is normally attributed
to Staubus although earlier attributions of this approach have been made by Horngren who
refers to the work of Longman & Schiff on distribution cost in the 1950s [11]. Solomons
also outlines similar ideas within the context of standard costing, where the use of activities
rather than simply labor hours in developing overhead rates, is shown to improve variable

overhead variance analysis [19].

Cooper [20] outlined the stimuli for new methods -and ABC in particular- as being

because of inaccuracies in traditional product costing techniques resulting from:

(1) a large fixed-cost base;

(2) a relatively small direct labor force;

(3) high incidence of technological change;
(4) growth in product diversity and;

(5) growth in competition.

Current interest in activity management and activity costing reflects the convergence
around 1980 of two forces: a long-undetected set of problems in management accounting
that seems to have originated in the 1950s and the growth of new competitive pressures in
the 1970s that made companies acutely aware of these problems [21]. He argues that

basically, activity- based management asserts that the causes of profitability and cost in most
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businesses are too complex to know or control by referring to financial information
recorded in accounting records or reports. Instead companies must manage financial results
and track costs with information about activities (or work); in particular with information
on how activities that consume resources and satisfy customer wants promote
competitiveness and profitability. Besides, after production of complex products and

flexible production process, tracking of individual product costs has started to be difficult.

The survey which was carried out in Sweden, 76.8 per cent of companies stated that
they needed improvement in their cost accounting systems. They also emphasized that there

are four areas for the greatest improvement [22]:

(1) development of an alternative overhead allocation base (70.3 per cent),
(2) increasing direct traceability of costs (61.3 per cent);

(3) cost collection (60.4 per cent);

(4) introducing life-cycle costing (35.1 per cent).

Even though the basic ideas of ABC were developed early, and have been available in
the literature for decades, it is the Cooper and Kaplan version which has received attention
from a wider audience. Earlier references to activity, activity accounting and activity costing
can be found in Kohler 1952, Staubus 1971; and Shilinlaw 1977. Ideas close to ABC can be
found in Scandinavia, e.g. variability (Madsen 1959, Madsen and Polsie 1981), objective
(Polisie 1976), and the step-by-step costing method (Frenckner and Samuelson 1984) [22].

The recent roots of Activity-based management can be traced to Texas-based CAM-I
through its cost management system (CMS) project task force [23]. Founded in 1972,
CAM-I is a nonprofit consortium of advanced manufacturers. The original purpose of
CAM-I was to study and establish systems, methods, equipment standards, and computer
platforms so that manufacturing machines, and equipment could communicate with each
other in the factory of the future, the so-called “lights-out” factory where no direct labor
was performed by humans. In this project the main question was "How can product cost be

calculated when there is no direct labor on which to allocate overheads”. Hence, the CMS
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task force was established in 1986, led by financial people working for the advanced
manufacturers of the consortium. The initial result of CMS task force work was published
in a book titled “Cost Management for Today’s Advanced Manufacturers” by Berliner and

Brimson in 1988.

One of the main conclusion of the CMS task force was that products do not consume
cost directly. This new costing methodology and two-stage allocation method (now known
as ABC), made its first public appearance in the two articles which are “One cost system is
not enough” (4), and “Measure costs right: Make the right decisions” [18] published in the

Harvard Business Review.

According to Kaplan [23], “reporting cost and performance of activities” are not new
concepts, only rediscovered. As far back as the 1850s, organizations were accounting and
recording the cost of activities and the related activity outputs. Until the 1920s, managers
invariably relied on information about the underlying processes, activities, transactions, and
events that produced the financial numbers. By the 1960s and 1970s, managers commonly
relied on the financial numbers alone, often ignoring the activities, transactions, and events
that give rise to the financial numbers. Like their nineteenth century counterparts, managers
again understood the importance of managing the underlying processes, activities and so on

Because financial numbers are the results and can not be managed directly.

For elimination of obstacles of traditional cost accounting, ABC focuses on:

(1) expensive resources;

(2) analysis of all activities, of the organization in terms of system perspective;,
(3) determination of valuable and nonvaluable activities;

(4) collection of current cost data;

(5) choosing different appropriate drivers for every cost element distribution,
(6) establishment of a cost accounting system easy to understand,

(7) obtaining reliable cost information;

(8) tracing costs both volume- sensitive and nonvolume- sensitive drivers;
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(9) resources whose consumption varies significantly by product and product type;
(10) resources whose demand patterns are uncorrelated with traditional allocation measures

like direct labor, processing time, and materials.

According to Kaplan & Cooper [18], the first element leads the analyzer to resource
categories where the new costing process has the potential to make big differences in
product cost. The ninth and tenth elements identify resources with the greatest potential for
distortion under traditional systems, because traditional systems take into account only
volume-sensitive drivers. If relevant drivers are chosen, product costs represent accurate
costs. By taking these objects into consideration, ABC leads managers to analyze problems

in detail, not on the surface.

According to Brimson [24], the central concept behind ABC is tracking the costs of
manufacture at an activity (process) level rather than a departmental level, which is the
common practice of traditional cost accounting. Additional to obtaining accurate cost
information it provides an opportunity to identify areas which could be performed more

efficiently.

ABC is an essential part of the functional process improvement and reengineering
effort. It captures quantified cost and time data and translates this into decision information.
ABC measures process and activity performance, determines the cost of business process

outputs, and identifiés opportunities to improve process efficiency and effectiveness.

For the question of when a company should start to implement Activity- Based
Costing, Cooper [20] suggests its time for this new cost system when functional managers
want to drop seemingly profitable lines, profit margins are hard to explain, hard to make
products show big profits, departments have their own cost systems, you have a high
margin niche all to yourself, competitors’ price are unrealistically low, customers do not
mind price increases and results of bids are hard to explain. In addition, before carrying out

ABC, managerial expectations must be clear.
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Kaplan and Cooper [25] claim that what emerges is a much more accurate picture of
which activities generate which costs and in what quantities. Obviously, this yields a better
picture of the actual profitability of the product. Once management has a clear
understanding of the true (or relatively true) cost of product manufacture and its
profitability, it is in a much stronger position to make informed business decisions. Because
in traditional cost allocation product is generally overpriced or underpriced managers can

develop wrong strategies related to the present and future [18].

However, ABC was a practically impossible until the advent of low-cost microchip
technologies in the 1970s made it economic to collect and compile large amounts of
nonvolume-sensitive cost driver information. The availability of cheap, powerful personnel
computers, spread sheets, and data-base languages allows businesses to develop new cost
systems for strategic purposes off-line from official accounting systems [18]. In principle, a
two stage approach is used to conduct an ABC analysis. The thrust of the design, which
was codified originally by Robin Cooper, is to identify a relatively small set of both volume-
sensitive and nonvolume sensitive overhead cost drivers in stage one to trace indirect costs
to each driver. In stage two the company determines the percentage of the drivers
consumed by each product or service. The result is an estimate of the indirect costs of each
product based on nonvolume-sensitive drivers such as engineering change notices (ECN),
setups, and inspections, as well as the traditional volume-sensitive drivers such as direct
labor hours and material dollars [21]. Activities refer to actions to carry out something S0
they are expressed with verbs or phrases such as purchasing, and developing quality of
products. Drivers refer to nouns to distribute cost elements to activities and products.
Drivers must be accountable or measurable such as purchase orders, electricity consumption
per a day, and product parts. They help managers to clarify relationship between product

and resources.

Johnson [21] argues that one popular mode of activity analysis begins by building an
extensive dictionary of key activities under each of an organization’s functions. The
supervisor of each departments’ tables yields a composite cross-functional matrix that

portrays what people do in a company far better than any traditional management
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accounting information. Some examples of cross-functional matrix’s results in some

companies are:

(1) Cost accounting information often confounds efforts to manage costs simply because it

shows only where money was spent, and how much, not why it was spent.

(2) Activity analysis in a pilot shop revealed that people spent almost 30 percent of their

time in various types of rework activity.

By understanding what and how activities are carried out in the organization,
determination of cost targets help managers to control workers who do specific activities,
because, unlike ABC, traditional distribution does not align the amount of activity that is
consumed individually by each output directly to the appropriate output [10]. Managers also
can track time information related production process easily and make relevant comments
on workers’ performance. Besides, since engineers know activity costs and activities’ cost
elements, they can utilize from this information in new product designs, because while they
are trying to find the best product design, they can calculate product cost to find the
optimum product design. Moreover it can be said that analysis of activities gives a view
which explains the whole structure of the organization with their relations like MRP
(Material Requirements Plan). Therefore if a designer knows what kind of activities the new
product requires, they can easily calculate the new product’s cost. Moreover companies can
easily update their cost system if a new product is added to a product line or subtracted
from a product line. So identifying and costing activities provide potentially powerful
information such as the following for design engineers, production managers, or marketing

strategies [26]:

(1) knowing the high cost of parts handling (a defined activity) can encourage design
engineers to simplify production design;

(2) recognizing that volume-based overhead allocations can give false signals (e.g. knowing
that automation-related support costs will not go down by reducing direct labor) helps

managers determine the optimum level of production technology;
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(3) knowing even the approximate costs of various customer services can guide marketing

strategists toward a profitable mix of service and volume.

Activity based costing approach leads a company not only to be interested in costs,
products, also to focus on their elements such as overhead costs, material costs, and activity
costs. The cost of direct labor and materials, the most important production factors, could
be traced easily to individual products [18]. ABC is an essential part of the functional
process improvement and reengineering effort. It captures quantified cost and time data and
translates this into decision information. ABC measures process and activity performance,
determines the cost of business process outputs, and identifies opportunities to improve
process efficiency and effectiveness. The Department of Defense argues that ABC

emphasizes process improvement which are:

(1) reconfigure the current organization into an activity structure;
(2) select an "as-is" process flow for review and improvement;
(3) make radical changes to develop a "to-be" process flow for dramatic improvements in

performance.

ABC is an excellent source of information for various improvement techniques. People
understand activities and people understand costs based on activities. ABC reorganizes
traditional financial information into a form that makes sense to the casual functional user;
in addition to the usual information that tells them how they spend money, it gives them

information on what they do with the money [27].

According to Kaplan & Cooper [18] two types of cost should be exciuded from a
system of activity-based costing. The first one the costs of excess capacity should not be
charged to individual products. The other exclusion is research and development for entirely

new product and lines.
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Activity-based costing method give more reliable cost information to companies in
developing strategies such as [18]:
(1) dropping unprofitable products;
(2) increasing or decreasing of product prices according to price sensitivity of products;
(3) redesign products to use more common parts; '

(4) using computer-integrated manufacturing look more attractive.
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3. THE METHODOLOGY OF THE ACTIVITY BASED COSTING

3.1. The Concepts of the Activity Based Costing

As mentioned before, activity based costing has been developed to solve problems of
traditional cost accounting methods. Traditional accounting methods concentrates more on
external performance of the company than internal performance of the company. Because
traditional accounting practices do not focus on activities of the company, accountants fail
to identify cost problems of the company accurately. As ABC is a new concept there are a

lot of definitions, but they emphasize similar basic propositions.

Activity based costing emphasizes the two following propositions [19]:

(1) activities consume resources (and so cause cost);

(2) product consumes activities.

There is a definition which explains clearly these two propositions [28]:

Activity-based costing is a cost accounting concept based on the premise that products
require an organization to perform activities and that those activities require an organization
to incur costs. In activity based costing, systems are designed so that any costs that cannot
be attributed directly to a product flow into the activity then flows to the product(s) that

make the activity necessary based on their respective consumption of that activity.

Implementation of activity based costing (ABC) is not difficult. It enables the company
to collect information about its organization such as cost structure and what is done in the

departments. It can also determines its improvement priorities.
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This method can be implemented by both service and manufacturing companies.
However, there are more implementations in manufacturing than service companies because

determination of activities is clearer in manufacturing.

ABC is especially appropriate in the manufacturing and service companies where the

following are true [2]:

(1) competition is high;

(2) product mix is diverse in batch sizes, physical sizes, degree of complexity and raw
material characteristics;

(3) product life cycles are short, such as three years or less;

(4) collection and manipulation of data are performed by an integrated computer-based
information system;

(5) source of their cost shifts from direct to indirect categories.

To understand the activity-based costing method, its concepts must be explained. The

activity-based costing system includes six components [2]:

(1) resource categories;

(2) activities;

(3) cost objects;

(4) first stage resource drivers and second stage activity drivers;
(5) cost centers;

(6) direct cost inputs;

Resource categories represent the sources of costs that support activities. For example,
“preparation of a project’s plan” is an activity for the project manager. A PC, a Microsoft

Project utility, a table and, a chair are resources for the manager to carry out this activity.

Activities, are defined as processes or procedures that cause work (24). This concept

is different from the department’s work in an organization. The department which carries
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out a lot of activities, can be called the activity center. For example the purchasing
department carries out a majority of the purchasing activity, but it also makes a lot of
activities to make its major activity. For example determination of necessary goods,

researching venders and their prices, arranging proposals to venders .

Every activity can be divided into sub-activities, but in defining activities the
organization analyzer should not forget that the key is to divide the organization’s
operations into its relevant activities. Analyzer should utilize some diagrams or models to
find out the activities and their subactivities. Activity flow diagram, IDEF activity model,

and fishbone diagram will be explained in this survey with figures.

To understand the organization’s current structure easily, an “Activity Flow Diagram”
can be used to show all the activities. It describes the activities that are performed in an
organization and shows their interdependencies [2]. Some symbols are used to prepare the
activity flow diagram. A square refers to source or destination description. A circle refers to
an activity description. An arrow shows the input or output flow. Figure 3.3.1 is an example
for activity flow diagram which shows interrelations of two activities, support for software
and help desk, in a software company. Help desk registers the problem and the demand
coming from customers and if it is a problem related to software Help Desk dispatches it to
support for software team. After Support team solves the problem, it gives information to

Help desk to send this information to the customer.

An activity model is also shown as a node tree to describe the organization's activities
and their relationship. The IDEF activity model is hierarchical, consisting of multiple layers
of increasing detail. At each node or layer of the model, a total of three to five activities are
defined which encompass all of the functions at that node. In the IDEFO model, the first
node is known as the "A0" (pronounced A-zero) level [27]. Figure 3.1.2 and figure 3.1.3
shows a typical AO and Al levels. In the AO level main activity is developing software
programs and there are four subactivities. If dividing “making analysis” activity into
subactivities is necessary, Al level is used. As it can be seen from figure 3.1.3, “making

analysis” activity consists of three subactivities.
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FIGURE 3.1.3. An example for IDEF activity model

A fishbone diagram (also called a cause-and-effect diagram) also can be used as a tool
for defining activities and their subactivities. It is appropriate for aggregating and

decomposing activities to find the optimum activity number. The process of combining tasks



28

into a homogeneous group to form a function-specific activity is referred to as an
aggregation. The process of breaking down groups of dissimilar tasks into several function-

specific activities is called decomposition.

Demand analysis

Preperation of A

documents

Coding program(s)

Software
development

Testing of program(s)

Eliminating of
program(s)' bugs

FIGURE 3.1.4. An example for fishbone diagram

There are some rules of thumb that help in performing aggregation and decomposition

[2]:

(1) If more than ten activities are defined for a typical department, then the activities should
be reviewed for aggregation. On the other hand, if one activity is defined for one
medium- or large-size department, the activity should be reviewed for decomposition.

(2) Activities that are the responsibilities of different people should not be aggregated.

(3) Generally, an activity should contain no more than five to fifteen well-defined highly-

related tasks.

(4) If an activity contains only one task, it has probably been subjected to excessive

decomposition.

(5) If an activity contains unrelated tasks it needs to be decomposed.



29

(6) If there is only one input and one output, the activity has been decomposed enough.

(7) If there are multiple inputs and outputs, the activity may be a candidate for
decomposition. However, a well defined, function-specific activity may contain two or

three inputs and two or three outputs and may not require decomposition.

Cost objects are end items for which the accumulation of costs is desired. The

following are typical cost objects [2]:

(1) products;
(2) services;
(3) units;

(4) batches;
(5) contracts;
(6) cases;
(7) jobs;

(8) projects;

(9) customers.

First stage resource drivers and second stage resource drivers, are factors used to
measure how a cost is incurred and / or how best to charge the cost to activities or products.
As different activities consume the same cost, the best appropriate resource drivers are

chosen to distribute the cost through the activities.

Cost centers, are the lowest level of detail for which costs are accumulated and
distributed. Cost centers come from one activity or a group of activities. Direct cost inputs

are cost elements that are easily traced to cost objects.
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Activity based costing gives importance to the followings:

(1) associates the cost of resources with activities in a way which reflects how those
activities consume the resources;

(2) provides information improvement action;

(3) focuses on activities associated with the major costs of doing business;

(4) promotes value analysis;

(5) develops metrics-performance, quality, and costs;

(6) determines activity and unit cost allowing “best practice” comparison and “to -be”

development.

To understand differentiation of traditional accounting and ABC in terms of overhead

allocation, the following example is useful:

The company’s overhead cost is $500 and Table 3.1.1 illustrates information about

two products A and B.

To calculate the overhead costs of products the overhead rate must be find. Overhead

rate for labor based allocation is:

Overhead 500
= = 143 (3.1)
Total direct labor cost 350

So, the overhead share of A: 1.43*200 = 286
the overhead share of B: 1.43*150=214



The overhead rate for material based allocation is:

Overhead 500
= = 1.79
Total direct material cost 280
So, the overhead share of A: 1.79*100 =179
the overhead share of B: 1.79*180 =321
Table 3.1.1. A product cost data
Cost Elements Product A Product B Total ($)
Direct Labor 200 150 350
Direct Material 180 100 280
Overhead 500
Total 1130
Table 3.1.2. Labor based cost allocation
Cost Elements Product A Product B Total (8)
Direct Labor 200 150 350
Direct Material 100 180 280
Overhead 286 214 500
Total 586 544 1130
Table 3.1.3. Material based cost allocation
Cost Elements Product A Product B Total ($)
Direct Labor 200 150 350
Direct Material 100 180 280
Overhead 179 321 500
Total 479 651 1130

(3.2)

31
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As it can be seen from the table 3.1.2 and table 3.1.3, according to the allocation basis,
the product cost can be changed. Of course, wrong product cost information causes the

wrong price policies and afterwards lack of competitive power in the market.

Activity-based costing is used for different purposes [29]. The first one is Strategic
Cost Management. ABC provides a tool for measuring the cost benefit associated with
investment in new products, markets and technology, and prioritizing alternative investments
in terms of value for money and impact on corporate performance. It also enables
management to highlight areas within the institution that use an excessive amount of
resource. Product costing is the most common use of activity-based costing and often forms
the basis for product pricing and product profitability. Analyzing all the activities of the
organization gives an opportunity to improve efficiency and effectiveness of the
organization. The Customer Profitability concept is related to determination of accurate
costs for each product and then measurement of the income per customer based on each
product or each activity level. Activity based costing is used also for Operational Cost
Management. Activity based management analyzes activities within a value chain, and gives’
managers an opportunity to focus on resources on adding value. Activity based budgeting
assumes that as activities are related to the underlying cost drivers, if the cost driver can be
eliminated the cost of the activity falls to zero. Activity based costing makes it possible to
understand activities and causal relationship between activity and business activity in terms
of performance management. It also helps managers to make clear duplicate or extraneous

activities to reduce the product cost.

3.2. Traditional Cost Allecation Versus Activity Based Costing

Focus points and assumptions of activity based costing differ from traditional cost

allocation methods. Although their differences have been discussed in the literature survey
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chapter, two methods will be compared again to emphasize necessity of activity based

costing.

In traditional accounting, accountants use the numbers only when they interpret
company’s costs. As a result, if the company needs to cut the cost, they reduce each
departments’ budget. However, managing the numbers is not an effective way to cut the
costs because it does not include the reasons for costs in an organization [29]. On the other
hand accountants who use activity-based costing method, does not tend to treat the

numbers as given, they try to analyze them utilizing from their relations each other.

The traditional cost allocation methods distort product costs, because it has not kept
up with changes in the organizations [22], but activity based costing covers changes in the

organization by adding the new activity-cost relations to the costing system.

Process costing and job costing methods are also based on activities, but they do not
relate the costs to the factors which inspire the initial expenditure decision (cost drivers)

[29].

Traditional product costing systems either completely exclude selling and distribution
and other nonmanufacturing costs or assigned them to products on a rather arbitrary basis,
such as relative sales value, manufacturing cost, conversion cost or gross margin. Neither of
these methods reflected the demand for the selling and distribution activities placed by
different products sold to different types of customers through different distribution

channels.

Although obstacles of traditional allocations are mentioned, implementation of ABC
may not be needed. Activity based costing method is the necessary for the company instead
of using traditional approaches at the overhead distribution when the following ten

characteristics occurred at the company [28]:
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direct labor operations have been replaced with automated, tape, or computer controlled
equipment since the system was last revised;

indirect costs are becoming a much larger percentage of total costs, or overhead rates
have been increasing during recent years,

all overhead is applied to cost objectives on the basis of direct labor dollars or hours;

the organization appears to be competitive on one end of its product line, but not on the
other end,

operations exist that do not always require the same number of operators;

many operations are set up, started, and can then run with little or no human
intervention;

there are both “men using machines” and “machines using men” within the facility;

a disproportionate amount of cost is charged to “other” categories or general categories

such as “other direct costs” or “supplies”;

(9) accounting personnel spend a great deal of time doing special studies to develop answers

to fundamental questions such as determination of product/ product line profitability,

departmental operating costs.

Table 3.2.1 will explain two costing systems in terms of their methodology

approaches.

Table 3.2.1. Traditional allocation versus activity-based costing

Traditional Two-stage Allocation System

Activity-Based Costing System |

Stage 1

Stepl: Trace all support costs to production and service
departments cost pools

Step 2: Allocate service departments costs to production
departments

Stage 2

Assign costs to jobs or products based on production
departments’ cost driver rates (computed as ratios of support
costs accumulated in each production department to the
corresponding level of a unit-related measure of production
volume in the department)

Stage 1
Trace all support costs to activity cost pools associated with
distinct activity cost drivers

Stage 2

Assign costs to jobs/products based on activity cost driver rates
(computed as ratios of support costs accumulated in each activity
cost pool to the corresponding level of the activity cost driver)
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3.3. The Methodology of the Activity Based Costing

After a company determines to implement the activity based costing instead of its
current cost system, one activity based costing approach should be selected. In this survey
two approaches will be explained and in the implementation section examples will be used

to make them clear.

Firstly, one of the two methods will be explained and then the other. As some steps are
similar if there is no difference in their any step the step will be discussed in detail at the only

one method explanation.

The steps of the first ABC method are as follows [19]:

(1) activity identification;
(2) activity costing;
(3) cost driver selection;

(4) cost driver rate application to products.

On the other hand the steps of the second ABC method are as follows [28]:

(1) identify and define relevant activities;

(2) organize activities by cost center,

(3) identify major elements of costs;

(4) determine relationships between activities and costs;

(5) identify cost drivers to distribute costs to activities and then activities to products;
(6) establish the cost flow pattern;

(7) select the appropriate tools for effecting the cost flow pattern;

(8) plan the cost accumulation model;

(9) gather the necessary data to drive the cost accumulation model;
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(10) establish the cost accumulation mode! to simulate the organization’s cost structure and

flow and to develop costing rates.

Firstly, the first ABC method will be explained. Throughout the ABC methodology, the
aim will be to catch accurate cost data and cost information in order to evaluate the

individual product’s profitability.

3.3.1. Steps of the First Activity-Based Costing Method

The first ABC method is explained in this survey utilizing from the book “Activity
Costing for Engineers” [19]. However, some other books or articles are also used for

developing the ABC concepts.

3.3.1.1. Activity Identification. Managers need to fully understand the cost, time, and

quality of activities performed by people or machines throughout an entire organization if
they are to achieve the major goals of business process improvement, process simplification

and organizational improvement .

Activity analysis task includes four major steps [30]:

(1) identify the process objectives defined by what the customer wants or expects from the
process;

(2) chart by recording from start to finish the activities used to complete the product or
service,

(3) classify all activities as value-added or nonvalue-added;

(4) continuously improve efficiency of all activities and plan to eliminate nonvalue-added

activities.
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The name, "Activity-Based Accounting" implies that the managerial cost data cannot
be applied until the activities are defined for the organization model or the selected portion
of the organization under review by the project team [10]. As this step has a major role to
implement activity based costing system to organization, understanding of the whole
organization work flow is important, because, after activity identification, organization can
decide to drop non-value activities or to improve the performance of value-added activities.
Moreover, if some activities require unnecessary effort while producing production, they can

be eliminated by simplifying the production process or rearranging factory design.

Activity identification includes finding out what is done in the organization and in its
departments. By its very creation, analyzer and management are forced to reevaluate
traditional views, paradigms and thought patterns that have hindered realistic improvement
programs. It realigns the resources and managerial effort along the real functions of the
organization rather than the structure of the organization elements. This is a major departure
from the historical view of the organization. To gather data from the organization, the

analyzer should interview the people who work in the specific department [10].

Analyzer can utilize different diagrams or models such as fish-bone diagram mentioned
section 3.1 when determination of the activities. “Activity mapping framework™ is another
diagram to use in finding out activities in each department. This is similar to a systems
flowchart and records the workflows being undertaken in the dimensions of departmental

location and time sequence [19]. An example for the framework is as shown in table 3.3.1.

TABLE 3.3.1. Activity Mapping Framework

Department A Activity Al Activity A2
Department B Activity A2B1
Department C Activity Bl

In this step, the analyzer(s) interviews managers and personnel. If an accountant
participates in the activity identification step, it will be useful in determination of relevant

cost drivers for distribution of costs to activities.
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3.3.1.2. Activity Costing. After activity identification, the costs of the company are
assigned to the activities. Firstly, required data is gathered. Specific monitoring is preferable
as a means of obtaining this information, but where this is not possible “best estimates” by
knowledgeable employees may have to be relied upon. At this step, of course determination
of the relation between activities and resources makes easy to distribute the costs to the
activities. After choosing appropriate cost drivers for each resource, resources’ costs are

distributed directly into related activities by using them.

Firstly for preparation of the activity-cost table, activities are established to rows and
resources (or are called cost) are established to columns. Each cost of resource is distributed
to each activity which uses this resource by using the cost drivers. At the end of the
distribution of costs to activities, totals at the end of rows refer to the activities’ total cost.
In other words if the numbers in the cells are used to explain, 1 refers to how much salary
cost the marketing activity demands, 2 (in general totals at the end of rows) explains how
much money the marketing activity demands to carry it out. 3 refers total cost of the salaries

at the company. 4 shows total costs of the company.

Table 3.3.2. The table for distribution of costs to the activities

COST ELEMENTS
ACTIVITIES Salary Depreciation Building rent Total activity cost
Marketing 1 2
Accounting
Quality development
Purchasing
Total Costs 3 4

3.3.1.3. Cost Driver Selection. A cost driver is the variable used as denominator in the

rates used to apply activity costs to products:




39

Activity cost for period

= Cost driver rate (3.3)

Cost driver volume for period

It is a quantitative measure indicative of the work throughput of the activity. In

choosing the cost driver the following criteria should be considered [19]:

(1) The variable should be quantifiable and homogeneous. For example if work complexity
is chosen as a cost driver then one common attribute of the work complexity is required
to provide a quantitative measure of this characteristic.

(2) Data on the selected variable should be capable of capture in a cost effective way and of

being linked to individual product lines
(3) The cost driver selected should have a strong correlation with cost levels in the resource

or activity. In other words for resource distribution to activity, the cost driver should

explain the activity cost relation.

Examples for such cost drivers are as follows:

Table 3.3.3. Cost driver examples for activity cost distributions

Activities Cost drivers

Marketing Number of orders

Purchasing Number of parts

Quality control Inspection time

Human resource Number of personnel

Maintenance Number of problem, or solution time
Account payable management Number of invoices

Audit reporting Number of contractor audits
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In practice three different types of cost driver are commonly found [19]:

(1) Pure volume: The selected driver is considered a homogeneous measure of activity
output, e.g., if all purchase orders or set-ups are either identical or similar then simply

the volume of this variable can be used as a cost driver.

(2) Weighted volume: The selected driver does not prove to be a homogeneous measure of
activity output, e.g., purchase orders may require differing amounts of resource input
depending on whether they are made to UK, USA or Japanese suppliers. One solution
to this type of situation is to identify the relative resource consumption by each type of
order and use this to generate a weighted total of purchase orders which can be then

used in costing.

(3) Situational: A circumstantial factor can be identified as having the major influence on the
activity cost. For example, for purchasing, the number of suppliers could be used as the
cost driver, particularly where supplier vetting and liaison are the main elements of cost.
This type of driver may be of particular use where it is hoped that the selected cost
driver rates will help focus management’s attention on ways of reducing cost

proliferation, e.g. by containing the number of suppliers.

3.3.1.4. Cost Driver Rate Application to Products. After obtaining activities’ costs
(totals at the end of rows at the table 3.3.1.2.1), these costs are assigned to products by

using appropriate cost drivers.

Again, to find products costs, a table is prepared similar to the previous table 3.3.1.2.1.
At the table for the distribution of the activities’ costs to the products, activities’ costs are
in the columns and products are in the rows. After each activity cost is distributed to
products, at the end each product cost is obtained. Again the numbers in the cells can be
used to explain meaning of the each cell. 1 refers to how much marketing activity cost the

product A demands, 2 shows the product A’s total cost. 3 is the same with 2 in the previous
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so both of them shows total marketing activity cost. 4 is same with 4 in the previous table,

both of them shows total costs of the company.

Table 3.3.4. The table for the distribution of the activities’ costs to the products

ACTIVITIES’ COSTS
Marketing Accounting Quality development Purchasing Total products’ costs
Product A 1 2
Product B
Product C
Total Costs 3 4

3.3.2. Steps of the Second Activity Based Costing Method

The steps of the second ABC method will be explained by utilizing from the book of
Douglas T. Hicks which is “Activity-Based Costing for the Small and Mid-Sized
Organization. Like the other method’s explanation, another books or articles were used to

criticize this method in detail.

3.3.2.1 Identify and Define Relevant Activities. As this step is same with the first ABC
method, only some adding will be explained because determination of the activities is the

most important step of the ABC method.

"An activity is the transformation of inputs into outputs performed by mechanisms
under the constraints set by controls." To make a clear explanation of the activity, some
activity examples can be given: purchasing, finance, marketing, quality control, maintenance,
human resource, training, security are called activities. However if the analyzer wants to
make a detailed analysis, all these activities can be divided into their sub activities and then

they are used in activity costing.
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To find relevant activities for the explaining organization’s work or process flow all
possible activities should be identified at the beginning of the analysis. When beginning to
develop a list of activities, it is better to identify too many than too few [28]. However, the
activity can be regarded as a set of works. Determination of “activities” requires to take into
consideration this key “any work is called an activity if determination of which resources are
consumed by this activity is possible and practical”. At the activity determination stage, the
revealing of all activities done in the organization is useful for identification of value added
and nonvalue added activities especially from the customer’s perspective. Because value
added activities increase the “value” of product, if they are eliminated the product’s service
to the customer would be reduced in the long run. Therefore, these activities must be carried
out, but non-value added activities which add no value to the product, can be eliminated
from the organization’s activity set. A company can use determination of non-value added
activities in its “process improvement”, “reengineering” and “quality improvement”
activities. Besides this step helps the company to find recurring activities and to eliminate
them. Furthermore by identifying activities that the customer did not value, and determining
the cost of that non-value-added effort, reengineering efforts are better able to focus on
those areas with the greatest opportunity for cost reduction and increased efficiency without

affecting the value the customer assigns to the product.

Like eliminating or improving nonvalue-added activities, improving inefficient activities
is a good result of activity analysis because inefficient activities consumes excess resources.
However in the short run‘it may be impossible to change the process or product design that
creates the need for nonvalue-added activities. Therefore, it may be beneficial to improve the

efficiency of the nonvalue-added activity [30].

After identification of all activities, the activity level of ABC implementation must be
determined in terms of necessity, because if there are a lot of activities, implementation of
the method will be difficult and expensive. So a decision of the volume of activities is
essential for performance of activity based costing. Besides relevant or optimum volume of

activities changes from company to another company or from analyzer to another analyzer.
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3.3.2.2. Organize Activities by Cost Center. After determination of activities, they
should be grouped into cost centers, as the combining of them will help the analyzer in other

steps to understand the activity structure more easily.

To organize the activities to cost centers, some factors should be taken into

consideration such as the cost profile, and operating relationship.

The first factor is that if there is operating relationship between activities they are
combined into one cost center. However if activities consume same resources and their cost

drivers seem the same they can be combined into one cost center.

Although some activities have no operating relationship they can be combined into one
cost center if they work for the same process. Besides, there is no rule that all activities must

be in a cost center. In some cases a cost center consists of one activity.

According to the approaches, the categories of the cost centers can be changed. Two
similar categorizations for cost centers will be explained. The first explanation belongs to the
Department of Defense [10] other one belongs to Hicks [28]. It argues that " each
organizational element serves one of three functions: managerial, support, or operational.

Descriptions of each of these functions are as follows:

(1) Managerial: Managerial elements serve as the leadership and coordination of the
organization. Management personnel along with their small support staff do not
contribute directly to the organization's output and must be distributed to the
operational elements that do. The elements identified as managerial typically will have
more than one element under their control for oversight and direction and be shown
separately in organization charts and listings. Operational and support elements also
have managerial personnel within their elements. However, it is not necessary to define
these costs separately since they are already included with the most appropriate

organizational element.
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(2) Support centers: Support elements perform important services that benefit the entire
operation but do not contribute directly to the output. The larger the organization, the
more likely these elements will be large and diverse to support internal requirements.
These functions are important to the smooth internal operation and consist of elements
such as: payroll, accounting, automatic data processing, and maintenance. Costs for
these internal requirements must be redistributed to the operational elements that they
support. If an element is both support and operational, then it will be necessary to

separate the service portion for distribution to the operational elements.

(3) Operational: The operational elements are those which do the work of the organization
and contribute directly to the output. These elements are usually referred to as the first-
line or production units. Normally, these will be the lowest level of division on the
organization chart. If lower organizational elements are combined because of the similar
nature or by the preference of the project  team, then it would be considered a single
operational element, provided the mission it performs is relatively the same. However,
in the service companies operational elements are generally not the lowest level of

division on the organization chart.

According to Hicks, cost centers can be considered in four categories:

(1) service centers;
(2) operation support activities;
(3) administrative activities;

(4) operating activities;

Service centers serve other cost centers. Generally these cost centers’ activities are not
related directly with companies’ main work, but they are needed to carry out this main work.
In other words, they cannot be charged to customers directly. For example maintenance,
quality improvement, and internal education. However, these examples can be changed
according to the company’s circumstances. If the quality improvement activity work for

making quality improvement on products directly, it is considered to be an operating support
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or operating activity. However, if it is carried out for enabling operating activities to be

made in quality standards and improves them, it is considered to be service center.

Operation support activities help operating activities directly such as purchasing,

making transporting of products, customer consultancy i.e. in banking.

Separation of operating activities and support operating activities are generally
difficult. The key is that operating activities are core activities to produce the product(s)
(services of goods). In the other words, if these activities are not used in the production
process, product(s) can not be generated. For example, the transporting products to
customers is not an operating activity if this activity is not the main work of company.

However, in the production sector, as it is not the main work it is a helping activity.

Administrative support activities include managerial activities which are interested in
the whole company. For example, accounting, human resource, general management,

marketing.

However, under different circumstances, examples can be changed . If the marketing
activity works for only one product selling, it can be regarded as an operating support

activity.

Operating activities are carried out to produce product(s). If they are not carried out
the production process breaks down and so products are not produced. In production
companies, examples for operating activities are assembly, cleaning, machining, welding. In
service companies examples are opening a bank account, giving credit to a customer’s
import transaction, developing a program in the computer sector. As it is seen the scope of

this kind of activities is wider in the service sector than the production sector.

3.3.2.3. Identify Major Elements of Cost. In Activity Based Costing (ABC) costs refer to
indirect costs. Because direct costs can be assigned to products easily, there is need to use

indirect costs to find accurate cost information of products.
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Like identification of activities, all elements of costs should be identified to choose the
relevant cost driver to distribute costs to activities. According to Department of Defense
[10] the costs should be gathered and allocated within the organization at the lowest possible
structural layer. This normally will be the smallest element that has an assigned manager,
whether it is a team, unit, or branch. Where there are multiple teams or units with similar
missions within a single branch or element, it is not necessary to differentiate, since the

functions performed are more important than the organizational components.

Having all of the costs as the lowest level greatly facilitates translation from the
organization to the activity model. If costs are at too high a level, it will be harder to
subdivide costs by functions. Costs are usually allocated based on interviews with managers
on the functions. Estimates become more reliable when managers are closer to the actual

work [10].

Besides, some elements of costs are consumed by different activities although these
costs seem similar. If they are considered together and they are distributed activities together
with one cost driver, obtaining accuracy of activity cost becomes impossible. For example as
saving cuts and meal costs are fringe benefits, they are thought of together and their total is
distributed with one cost driver which is appropriate for only one cost element, therefore the
cost of activities will not be accurate. Although the number of personnel is an appropriate
driver for meal costs, labor dollar is more appropriate for saving cuts costs. So the level of

cost elements is important to do an appropriate cost flow analysis.

The Defense Department argues that it is important to remember that throughout the
activity accounting process the resultant cost of the activity model is not a "true" cost, rather
it is a "representative" cost drawn from existing information. The translation process from
the traditional accounting system into the activity allocation process tends to be less than a
perfect system, and the transformed costs lose some of their form and content. ABC costs

serve as a basis for comparison and fairly represent the best approximate cost that can be
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determined. The data is credible for comparative analysis though not totally suitable for

absolute measurement.

There are two basic questions relating to timing of the data collection process that are

constantly asked [10]:

(1) When can data collection begin?
(2) What length of time will be appropriate and sufficient for data collection?

First, the gathering of the actual organization costs can begin as soon as the scope of
the activity model is determined. It is not required that the entire activity model be finished.
Second, the time period is a little too complex for a simple answer. The best time-frame to
look for an appropriate and sufficient amount of data is the first previous full fiscal year and,
when possible, the two previous full fiscal years. The greater length of pertinent information
enhances reliability and credibility.

Of course, because the accounting records are the major source of cost data,

meaningful information is available throughout the organization.

The following is a list of possible cost elements of a company:

Salary and wage cost elements:

Salaries

Hourly wages
Overtime premium
Shift premium
Vacation pay
Holiday pay

Paid breaks
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Fringe benefit cost elements:

Group health insurance
Retirement

Meal

Transportation of personnel

Specific Assignment costs:

Depreciation
Rental costs
Property taxes
Office supplies
Education

Travel

Salary and wage cost elements are the most significant variable expenses of the
organization and also they can be easily traced. Besides after salaries and wages are
determined, fringe benefits are calculated as a percentage of them. Since managers have to
keep under control specific assignment costs like supplies or rental costs, these costs are

traced but to separate them into sub elements is more difficult than the other cost groups.

3.3.2.4. Determine Relationships between Activities and Costs. When the analyzer does

an interview, s/he must gather data for this step otherwise more time is required. S/he must

ask people some questions when asking other steps’ questions:

(1) What do you do in this department? (For the first and the second step of ABC)
(2) Which resources do you use when you do these activities? (For the third step)
(3) Do you utilize any other departments or activities directly? (For the fourth step)
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Some resources are used by only one activity but some are used by a lot of activities.
Therefore some measure of apportionment will be necessary. After determination of
resource-activity relation, cost drivers should be selected according to their relation. In other

words correlation between activity and resource should be found in this step.

The fundamental assumption of the two-stage allocation method is the absence of a
strong direct link between the support activities and the products. ABC develops the idea of
cost drivers that directly link the activities performed to the products manufactured. These
cost drivers measure the average demand placed on each activity by the various products.
Then activity costs are assigned to products in proportion to the demand that the products
place on average on the activities.

3.3.2.5. Identify Cost Drivers to Assign Costs to Activities and Activities to Products.

Before identification of cost drivers (resource and activity drivers) for both cost distribution
and activity distribution, the analyzer has information about which factors affects this cost’s

(resource) consumption or activity usage.

At step 2 cost centers are obtained to use the same driver for similar activities. So in

choosing drivers cost centers can be taken into account for accuracy.

The most important concept in selection of drivers that the analyzer should pay
attention to the distribution of the costs which have a high proportion in the total cost than
the others.

In ABC systems, most common cost drivers are [28]:

(1) the labor group: labor dollars, labor hours, direct labor dollars, direct labor hours,
headcount;

(2) the operating time group: cell time, line time, machine time, cycle time;

(3) the throughput group: pieces, gallons, tankerloads, truck-loads, tons;

(4) the occupancy group: square footage, equipment location, equipment valuation;
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(5) demand,

(6) surrogate cost drivers.

Some of them may seem not relevant for service companies such as cell time, line time,
but instead of them cycle time, and project time can be used. Generally the labor group is
preferred by both service companies and manufacturers especially in distribution of fringe
benefits. Labor dollars and labor hours often drive the personnel salary and worker’s
compensation insurance. Headcount drives health insurance, meal, transportation. In service
organizations cost drivers generally relate to volume, value, quality, time and level of service

[29].

The operating time group is the most appropriate cost driver for distribution of
machine costs, material costs and operating supplies costs to related activities. For example,
if there is a one to one relation between material usage and line time or cell time, they are

relevant drivers for distribution of material usage.

The throughput group is the most appropriate cost driver when units of throughput are
determined to be the primary cause of an activity’s costs. For example if a cost difference

occurs from packaging types the throughput group is the relevant driver.

The occupancy group is the most appropriate cost driver if fixed costs are based on
physical location of activities or assets. For example square footage is used for distribution

of building rent, building depreciation, and real property taxes.

Demand is the most appropriate cost driver when an activity’s services are used by
other activities or cost objectives. For example the quality control activity is used for the
developing of production quality. However, in quality philosophy all activities must be
carried out based on quality standards, so these activities demand a quality control activity
for their work. According to their demand, the quality control activity cost is distributed to

these activities.
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Surrogate cost drivers are the most appropriate driver when the either cost driver is
not very easy to measure or the activity is not material enough to warrant a unique cost (24).
For example for distribution of material handling, general management, marketing,

accounting, and human resource; this group is used as a driver.

Sometimes only one cost driver is enough for the distribution of resource cost, but
sometimes more than one cost driver is needed to make the accurate distribution of resource
cost into an activity. For example for distribution of personnel salary, the headcount is
selected as a driver but if personnel salary varies from one activity to another more driver is
needed to obtain an accurate result. The second driver can become the salary category which
will be given weight. After multiplication of these two cost driver, the result is used as a

cost driver which is called “multiple cost driver”.

Cost driver examples to understand the choosing of an appropriate cost driver are as

follows:
Table 3.3.5. Cost driver examples for cost distribution
Cost Elements Cost Drivers
Transportation Number of transportation usage of the activity
Salary, fringe benefits Number of personnel, labor dollar
Electricity kW/h
Building rent Square footage

As a rule of thumb, the appropriate cost driver is the one that represents the primary
output of the activity. In other words, a direct cause-and-effect relationship exists between

changes in the cost driver and costs of the activity.

3.3.2.6. FEstablish the Cost Flow Pattern. A cost flow down diagram is used in
establishing the cost flow pattern. For a cost flow diagram, the three cost categories and
four cost center categories are set out as seven distinct levels [28]. Besides cost objectives,

direct material, direct outside processing and customer may be included in this diagram.
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This diagram provides the analyzer with a visual understanding of the cost-activity,

activity-product relationships.

Under this method, there is a difficulty in deciding distribution priorities of cost centers.
Because activities interact with each other, distribution simultaneously is difficult. Therefore,

some priority must be decided otherwise circular calculations would go on forever (10).

The following hierarchical rules were decided upon and will be applied to this

distribution:

(1) The support functions which only support other support functions will be divided first,

using rules 2 and 3.

(2) Use the function first that interfaces the greatest number of elements. Those support
elements which have impact on the largest number of elements need to be divided first

or some portion of the distribution might be lost.

(3) If the number of interfaces is the same, use the highest dollar value. Using the highest
dollar amounts reduces the possible deviation that could occur by using a different

order.

After the drawing cost flow diagram the flow down of indirect costs can begin. Figure
3.3.2.6.1 shows the flow down of the costs.

Level I Salaries and Wages: Firstly salaries and wages relations with another levels are
determined. When an employee is paid for not working such things as holidays, illnesses, his

or her gross pay becomes a fringe benefit. As a result, this level flows down to level II.

As there is no relation between level I and level II1, level I costs do not flow down to
level III. Because there are employees in the cost centers which are level IV through VII,

salaries and wages flow down to them. If an employee is paid for cost objective activities, as
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these salaries and wages are considered to be direct cost, they flow down to cost objectives

directly.

Level II Fringe Benefits: Like salaries and wages this cost is related to employees.
Therefore level II’s flow down to other levels is the same with level L.

Level III Specific Assignment Costs: They are flow down directly to level IV through

VII. As these costs are not direct cost they are not charged to cost objectives directly.

Salaries and Wages

Direct labor, indirect labor, overtime, ssk, saving cut LEVELI

Fringe Benefits

Meal, transport, health ins LEVEL II

pecific Assignment Costs
ortization, rentals, property taxes, insurance, LEVEL HI
hine maintanance, electricity, water,
lephone, building rent, ads cost,
velling cost, building maintanance, consultancy
axi, education, stationery
Service Centers ‘L_
Engineering, maintenance -
Operating Support Activities
Improvement software quality, planning < LEVELV
facilities, purchasing.

LEVELIV

Administrative Support Activities
General /administration, accounting LEVEL V1
marketing and sales.

Operating Activities

P < <—
Assembly, machining, LEVEL VII
software development

L

Cost Objectives
INTERNAL: capital project, expense project
EXTERNAL. finished production part, prototype part

FIGURE 3.3.1. Cost flow diagram
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Level IV Service Centers: Service center’s costs are charged to cost centers which
demand their services. By the definition of service centers they can be demanded by another
service center. This situation can cause a problem, because to be able to calculate costs
service centers must be ordered (categorized). Therefore different combinations are made in
obtaining hierarchy between them to distribute one service cost to another. Of course some

methods can be used to find a more optimum hierarchy between them.

Level V Operation Support Activities: The nature of the cost centers at level V are
such that its costs can flow to only one level, the level VII operating activities. Level V cost
centers support Level VII activities, so the costs should flow down to those activities.

Level VI Administrative Support Activities: In some instances, it may be preferable to
flow down administrative support activities to the Level VII operating activities where they
can flow down to the cost objective in the operating activity’s indirect costing rates. In some
instances, the decision is made to treat this level of costs as a traditional

General/Administration charge made directly to the cost objective.

Level VII Operating Activities: Operating activity costs have only one place to go. By
definition, operating activities work for producing the products. Therefore their costs flow

down to the cost objective.

3.3.2.7. Select the Appropriate Tools/Plan the Cost Accumulation Model/Gather the
Necessary Data. After developing a cost flow pattern, the system designer must reach into

a “bag of tools” to select and assemble the suitable mechanics for implementing that pattern
in an activity based system. This selection process represents the seventh step in establishing

an ABC system [28].

Analyzer can use different cost drivers in distribution of the costs to activities or
products, but the company’s cost system can limit analyzer to choose driver s/he wants to
use. For example analyzer thinks that the number of proposals given to customers is the
relevant cost driver for distributing the marketing activity to the products, but if the

company does not save or record the proposals to its database, this cost driver can not be



55

used. Analyzer can use surrogate cost drivers which are practical and readily available
measures that are used to distribute costs to cost centers or cost objectives when it is
impractical to collect and maintain data relative to the most theoretically correct cost driver.
There are a lot of surrogate drivers such as conversion costs, consumption units, labor-
based cost distribution, demand-based cost distribution. For example consumption units
cost driver is used when one cost driver can not be enough in carrying out accurate cost
distribution. Although headcount is an appropriate cost driver for distributing office
supplies, it does not explain the question “How much more consumption”. Consumption
units cost driver is calculated by multiplying headcount with a driver multiplier which

explain the previous question.

After analyzer selects the tools for implementing ABC, s/he can start to plan the cost
accumulation model. At this point, determining the order of operating support activities

costs distribution to other activities has essential role to obtain accurate cost information.

In gathering the information necessary to drive the cost accumulation model, the
system designer must continue to keep in mind that goal is accuracy, not precision. To this
point, the process has involved concepts, not statistical data. On the other hand, advantage
should be taken of any good historical data that are available. Where none are available,
however, interviews and estimates by appropriate and knowledgeable employees are
effective substitutes for levels I, II, III, IV, V, VI, VII, and VIII which need data for
establish the ABC.

3.3.2.8. Establish the Cost Accumulation Model. After necessary data collected,
analyzer is able to establish cost accumulation model. At this step, all major costs are
distributed to activities and then accumulated activities’ costs are distributed to the products
by utilizing from other steps mentioned in previous pages. To obtain accurate cost, analyzer
must be carefully in implementation of which service depa.rtment’s cost will be allocating
the first and which one will be the second. Because changes in order determined at the sixth

step change the products costs.
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3.4. Its Applicability to Service Organizations

Although, examples of ABC in articles generally are related to manufacturing, ABC
can use in service sectors, because, all improvements mentioned above also have impact on
service companies. Like manufacturing companies they also need accurate cost information
to survive in a savage competitive environment. Moreover, service companies have not
only direct labors, but also technological investments and supportive departments whose
costs are regarded as overheads. Therefore, the need of activity based costing

implementations in service companies are the same as the need of manufacturing companies.

In implementation of ABC, some characteristics of service organizations makes

costing more difficult [26]:

(1) output is often hard to define;
(2) activity in response to service requests may be less predictable;
(3) joint capacity cost represents a high proportion of total cost and is difficult to link to

output-related activities.

However, product and services are created through the complex range of activities of
staff within the service organizations. Moreover, departments rarely support only one
product or service, and conventional costing finds it difficult to analyze the activities within
a department and consider the factors that drive the costs [29]. Also, as there are more
competition than manufacturing markets, prices of its products generally are determined by
the competition. Therefore determination of accurate costs, and profitable products,

reducing high costs are essential.

The same principles of the ABC can be used to develop relevant cost systems for
insurance companies, banks, sports teams, restaurants, car dealerships, consulting firms,

leasing companies, public utilities, medical clinics, software companies [28]. However,
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activity-based costing has been applied to the service sectors only since the early 1980s

[29].

The ABC process has a disciplined approach which is applied as rigorously as the
situation allows, but still has flexibility for a certain amount of creativity in the final use and

evaluation [10].
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4, AN IMPLEMENTATION OF ACTIVITY BASED COSTING
METHOD IN THE SERVICE COMPANY

An implementation was carried out in a service sector to see whether ABC
methodology can be implemented to service products such as manufacturing products. In

this survey products are services in the software area.

Before implementation of the activity based costing method, the current costing system
must be analyzed to understand what is being done in the organization and in its
departments. Then, after making every element of cost structure clear, reengineering works
can be carried out using data obtained by ABC implementation. Therefore all activities and
the departments in the organization which enable the services to be produced should be

analyzed in order to implement ABC to the organization.

Two methods which were mentioned in the methodology part will be explain by their
practices in the “X” organization. In the survey, data belonging to the 1996 and 1997 fiscal
years were used from “X” company whose main subject is software programming. As there
was no database at the beginning of the analysis showing the current cost structure of the
company all data were collected through interviews with personnel and the finance manager.
Of course, accountants of X company knew total costs, but knew neither the departments’
resource consumption nor activities’ resource consumption when the activity analysis was

started.

X organization has five kinds of services. They are:

(1) software development for banks;

(2) giving system support to the specific bank (which will be called Y bank);

(3) giving industrial consultancy to the specific industrial company (which will be called Z
company),

(4) giving support and maintenance to the banks and
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(5) giving education to the banks’ users.

Its main product is developing software programs for six banks which are its
permanent customers. Except for the industrial consultancy service, the company earned
income from the four services mentioned above in the 1996 fiscal year. The company started
to obtain income from its industrial consultancy product in 1997. It also has a “banking
software package” which was developed by the company’s personnel seven years ago. This
package which will be called Q software package, includes nearly all banking works such as
treasury, share, credit and debit transactions, so if the company sells usage right of the
whole package to a new customer it earns income. After the sale, the company gives support
and maintenance service for conversion of the bank’s data from the old structure to the new
structure. If it is necessary, the conversion team makes some developments on the Q
package to adapt the new bank to the Q software package environment. Therefore the Q
software package is the main product of the company. This service cost is not charged to the

new bank, because this cost is met by the Q software package income.

If users of the Q package, banks, want to add new facilities to the software, the
company demands fee according to the facilities’ costs which are calculated by using “human
days” needed to develop the software program. There are project teams in the organization
which develop software programs demanded by customers. As the Q software package was
developed on the mainframe, new demands are generally related to the mainframe software.
Some software are developed on PC with PC software such as Visual Basic which is

supported with Windows software programs.

Although the one aim in developing software programs is to prevent the production of
poor quality products, programs may include “bugs” which refer to the problems in usage of
the programs. To prevent the time loss of the project teams by giving maintenance to a poor
quality product, there is another team which is called “support and maintenance”. This team
solves the problem as soon as possible after its occurrence. For the support and maintenance

service, banks pay fee to the company every year.
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Only Y bank pays fee every month to the company for its system support service. The
system support service includes mainly installation of PCs in opening branches of the bank

and arranging the Y bank’s operational works at night.

There is no strong competition for the X company, but to be able to work with the
customers as their software department, the company must determine product costs
accurately, otherwise, its customers can establish their own software departments and

develop their demands with their own personnel.

To explain how the software package “Q” is used, and the relations between modules,
there is a team to give education to the banks’ users. Because banking works are complex
and very important, users must know what he/she will do under certain circumstances.
There is also education related to usage of Microsoft utilities efficiently. The banks pay
according to the course duration. The education department manager must calculate one day
education cost by considering education resources and price it according to the market

position.

The industrial consultancy group serves the specific company (Z company) about
installation of a new package program to its company. As the package is bought from a
foreign software company, learning the structure of programs needs time. Since searching
and learning was not completed in the 1996 fiscal year, no fee was charged to the Z

company. So there was no income from this service in 1996, but there was in 1997.

Y bank is the basic bank customer of the company. This bank pays fee to the company
every month. The total fee is paid for receiving system support, software programs and
support and maintenance services in 1996. However, X company started to sign proposals

with Y bank for each of the software development project in 1997.



61

The following table will make clear that mentioned above:

Table 4.1. Income Resources of the Company

Products of the company Income resources of the products

Giving system support to the Y bank The Y bank pays fee every month

Developing software programs The Y bank pays fee every month + other banks pay fee for the projects
Giving support and maintenance to the banks The Y bank and other banks pay fee every year

Giving education to users All the banks pay fee after taking courses

Giving industrial support to the Z company The Z company has started to pay fee since 1997

Giving conversion support to the banks New banks pay fee at each sale.

There were 105 people in 1996, and 106 people in 1997 in the organization. X
company has different project teams to meet different bank’s software development
demands. There are two through eight people in the project teams. They are grouped
according to the bank’s demand. For example, one project team is interested in banking
credits, another one is interested in export transactions. These teams are financial works,
financial control, institutional banking, cash management, individual banking, ATM which is
interested in withdrawing fee from fee machines, ATM operation, Internet, two conversion
teams, investment banking, share, and centrops which are under the project development
assistant general manager in 1996. In 1997 these teams are current works, financial control,
institutional banking, cash management, individual banking, ATM, ATM operation, Internet,
one conversion team, investment banking, and centrops. Each team consist of business
analysts and software engineers (or programmers). A quarter of a project team consists of
business analysts, the others are software programmers or engineers. The project teams use
a discipline which is called “Solution Development Discipline (SDD)” when developing a
software program. According to SDD after approval of the demand of the customer,
business analysts make an analysis to learn the customer’s demand and prepare some
documents which explain the new software program or modifications in the current software
program and which give the software engineer a direction when developing the software
demand of the customer. Engineers use the same development environment, but if the
project requires extra fields and/or files, engineers take help from PDA. After the software

programmers complete the coding and testing of programs the business analysts make tests
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to establish whether the program matches the customers demand or not and to prevent any
problem which might occur in the production environment. The project teams are also
responsible to prepare SDD documents especially for the “Support and Maintenance” team.
Whenever a problem (bug) occurs in the program after it has started to run in the production
environment, the Help Desk team registers it to database and sends it to the Support and
Maintenance team to solve it. All problems coming from banks’ users are dispatched to the
related groups by Help Desk. Some people in Support and Maintenance carry out small
demands which do not require more than ten human days. This group is called the “Joker
team”. It can be said that one quarter of the “Support and Maintenance” team’s time is

spent as the “Joker team”. However there was no Joker team in 1997.

There are also some departments for survival of the company. The accounting
department and finance manager carry out classic accounting work. The customer
relationship manager tries to establish good relations with the customers and to sell new
projects to banks. The human resource departments also carries similar work with other
companies’ human resource department such as preparation of salary sheets, and arranging
meetings with new candidates for the company’s work . As can be seen from the

organization chart, these are under the general manager.

There is a system department which includes PDA, DBA (big systems), PC and
Network team, and an operators team for Y bank and for the company. One assistant
general manager manages only this system group. PDA helps project teams about defining
fields and transferring programs to the necessary environment. DBA which can be seen at
the big systems department on the organization chart, helps project teams on where they will
store data in the file and in creating new database if necessary. So PDA and DBA serve for
only the project teams. The network and PC team is interested in solving PC and network
probléms, loading NT and software packages to PCs, and installation of new devices in the
Y bank. Operators for the company carry out taking back up of files and programs, back up
and restore demands of software engineers, controlling of the relationship between the host
and users, sending of programs to other banks, and printing of reports according to demands

of the project teams. Operators for Y bank work at night for the end of day work of Y



63

bank. When batch programs are running they track the work to see they are running

correctly. Moreover they arrange printed reports to send them to “Y” banks’ branches.

The industry team works for one specific company (Z). They give it consultancy advice
to implement a new package program to its finance department. They try to determine if the
program’s specifications match the minimum required list aspects which are determined by

the Z company.

The education team gives education to the bank’s users about the company’s programs

for use in banking transactions and also Microsoft utilities.

The business Innovation team does such work as:

(1) creating and improving of project process standards;
(2) improving of education questionnaire;
(3) forming of bonus systems;

(4) creating of basic standard documents for project teams according to SDD.

The documentation team consists of one person who writes the user handbook for the
Q software package and checks the new user handbooks written by project teams. Business
Innovation and documentation groups are under an assistant general manager who manages

only these groups.

80 of the people in 1996 and 81 of the people in 1997 at the company worked in the

operation departments. The remainder worked in the managerial or supportive departments.

Table 4.2. Personnel usage for each product’s production

Number of Personnel

Products of The Company 1996 1997
System support for Y bank 20 37
Software development 42 27.5
Giving education to users 2 2
Software support for industrial companies 3 4
Support & maintenance 6 7
Conversion of “Q software package” 7 3.5
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4.1. Steps of the First Activity Based Costing Method

4.1.1. Activity Identification

Since the first aim before implementation of ABC is to understand the organization, all

kinds of activities (important or not) were in focus. Firstly activities of a large quantity were

determined. However, as activity based costing approach is interested in activities which

were tracked easily in terms of consuming resources, after identification of all activities,

some of them were eliminated or grouped.

Activities were in the following form after interviews with personnel. A more detailed

understanding of activities there is also their definitions at the table 4.1.1

Table 4.1.1. Activities of the departments and their definitions

ACTIVITIES
General accounting/Finance

General management

Selecting best appropriate personnel

Marketing & sales

Controlling office works

Improvement software quality

Loading of programs into cassette

Defining of fields

Solving system problems

Establishment of PCs
Back up- recovery works

Departments

Finance

General Management

Human resource

Customer relationship

Office management

Business Innovation group

Operation group for the company

PDA

PC and Network

PC and Network
Operation group for company

ACTIVITY DEFINITIONS

Registration of costs to database, arranging fiscal policies of the
company

Managing the company, determination of the company’s
strategies, leading personnel

Human/resource department selects personnel who can work in
the company environment in harmony.

Creating good relations with customers, preparation of proposals
to customers for new products

Giving purchasing orders for paper, tea , sugar, toilet paper,
controlling office cleaning.

Determination of quality standards for products and providing of
their implementation by project teams

PDA loads programs from one database to another database
when it is necessary, also loads programs into the cassette when
programs are sent to customer’s production/test environment.
‘When programmers need a new field in the file for software
development, PDA defines it.

PC & Network group solves problems especially related to the
mainframe

PC & Network group

Operation groups at the company and at the Y bank take back-



Printing reports

Creating database

Support for UNIX & Adabas
problems in conversion

Solving software bugs

Solving & registering user problems

Preparing statistical reports

Preparation of user documents

Meeting little soft. demand

Making analysis

Coding software programs

Testing

Establishing database

Research

Making hardware & software analysis

Making upload & download works

Establishing of hardware

Writing conversion programs
Making modification in “Q” package
program

Giving education to banks’ users

Reviewing software for the industrial
company

Operation for Y bank

DBA/big systems
DBA/big systems

Support and Maintenance

Help Desk

Help Desk

Documentation

Joker

Project teams/Business analyst

Project teams/Computer Eng.

Project teams/Business analyst

Project teams

Project teams

Project teams

Operators for the company

PC and Network

Conversion teams

Conversion teams

Education group

Industry group
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up of the files and refresh files when it is necessary

Batch programs run every night to update Y bank’s customers
data and some programs generate reports. Operators print them
DBA creates new database when it is necessary

DBA gives help to conversion groups when any problem occurs

Support & Maintenance group solves software bugs and
improves programs

Help Desk solves banks’ user problems and if it cannot solve
them it dispatches the problems to appropriate team.

Help Desk prepares statistical reports for management about
user problems situation.

After teams develop programs, business analysts prepare
documents for banks’ users to explain to them what they do with
these programs.

Support & Maintenance team also develops software programs
which do not require more than ten human days

Business analysts have interviews with customers to determine
customer demands from new software programs and then prepare
documents to make clear program specifications.

Programmers determine adding new fields to any file in order to
develop software

Programmers develop software programs according to business
analysts’ documents.

After finishing the development of programs, business analysts
and programmers do tests to determine appropriateness of
programs in terms of customer expectations.

Some projects require research from books, magazines if it
makes high technical knowledge necessary

Again some projects need hardware and software analysis of the
customer

If a project needs data from a different database environment,
project teams upload or download data to company’s database
environment

If a new project for Y bank requires new hardware, project teams
help establishment of hardware

Conversion teams develop new programs to transport the bank’s
data to “Q” package environment.

According to customer needs, conversion teams make
modifications in “Q” package program

Education team gives education about “Q” package program and
Microsoft (MS) utilities

Industry team reviews a package program which is bought from
a software company to adapt it to “Z” Company

Unlike the second ABC method, this method does not mention about organizing

activities by cost center. However, after activity identification, as organizing the activities
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by cost center makes easy the implementation of the distribution steps, they were organized

as the second step of the second method.

4.1.2. Activity Costing

After identification of the activities by interviewing with personnel, Table 4.1.2 was

found to show which activity creates which costs:

Table 4.1.2. Cost distribution of the activities

Cost

Activities

Personnel salary, meal, SSK, saving cuts, health insurance,

All the activities

telephone

Depreciation 30 per cent of it used by all cost centers, other part distributions will be explained.
Overtime All the activities except for office management, and general management

IBM rent All the activities

Building rent, building maintenance All the activities except for system activities

Others All the activities

Education BIG, creating database, support & maintenance, financial control, financial works,

institutional bank, individual b, (1), Internet, centrops, cash management.

Traveling cost, guest cost, and management committee

honorarium

General management

IBM maintenance, machine rent

Operating support activities except improvement software quality, problem
identification and PC support activities, all software development activities on
mainframe, system activities and education

Taxi All the activities except for improvement software quality, general management,
individual banking (1 and 2) and Investment banking
Transport All the activities except for general management, marketing & sales, defining fields.

Cleaning & security

All the activities except for system activities for Y company

Stationery General accounting, training and project teams
Electricity/water/heating All the activities except for system activities for Y company
Consultancy cost General accounting and improvement software quality

Ads cost Marketing & sales

According to the types of the activities cost drivers were chosen to distribute costs into

activities. Table 4.1.3 shows the cost driver of the activities.
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Personnel salary, overtime, SSK, saving cuts, meals, transport, health insurance and
telephone distribution to activities were carried out using the number of personnel used in

the related activity. The salaries of personnel were grouped in four categories:

(1) inexperienced person in the first category;
(2) experienced person in the second category;
(3) managers in the third category;

(4) general manager and his assistants in the fourth category.

These salary categories were used for distribution of personnel salary, overtime, and
saving cuts because these costs change according to the salary level of each personnel. In the
calculation of the salary multiplier, firstly the number of personnel in each salary category
and salary category weight were multiplied and then these were added for each activity. For
example: there are four people in the improvement software quality activity. As one of them
is assistant general manager, he belongs to the fourth category. As other three personnel are

experienced people, they are in the second category. So, the salary multiplier is 10.

Table 4.1.3. Costs drivers for the activities

COST ELEMENTS DRIVERS

Personnel salary, saving cuts Number of personnel weighted with salary category
Overtime Overtime hour per person weighted with salary category
Meal, transport, health insurance, SSK _ | Number of personnel

Taxi Taxi payment per personnel

Cleaning & security Square footage

IBM maintenance Number of personnel

IBM rent Numbser of personnel

Machine maintenance Number of personnel

Electricity kW/h per person

Water/heating Number of personnel

Stationery, telephone Number of personnel

Training Training day per person

Building rent, building maintenance Square footage

Management committee honorarium No driver (assigned to general management)
Depreciation Number of personnel

Ads cost No driver (assigned to marketing & sales)

Traveling & guest cost No driver (assigned to general management)
Consultancy cost No driver (assigned to improvement of software quality and general accounting)
Others Number of activities
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The salary multiplier, the number of personnel, overtime and weighted overtime hours,

average taxi costs per month have the following values for each activity:

Table 4.1.4. Number of personnel and salary multiplier distribution to the activities,

overtime and weighted overtime hours, and taxi costs per month of the activities in 1996

Activities Number of Salary Average overtime |Overtime hour weighted | Average taxi cost per
Personmel Multiplier | hourinamonth | with salary multiplier month
General Administration
General accounting/Finance 3 3 30 30 35
General management 4 16 0 0 50
Human Resource 1 1 18 18 3
Marketing & sales 1 3 375 112.5 12
Facilities
Office management 1 1 0 0 2
Operating Support Activities
Improvement software quality 4 1 80 200 0
Defining fields, DDMs 1 2 60 60 36
Creating database 3 3 90 90 17
PC support 1 1 45 45 3
Performing operation works 2 2 168 168 25
Support for software 8 13 210 341.25 2
Problem identification 2 2 60 60 20
System Groups
PC and Network support 13 15 420 484.6 60
Performing operation works 7 8 588 588 80
Project groups
Financial control 4 5 20 25 0
Financial works 3 3 60 60 2
Institutional banking, 4 6 65 85 1
Cash management 5 5 70 70 6
Individual banking (1) 1 1 18 18 0
Individual banking (2) 3 4 25 25 0
ATM 3 3 45 45 6
ATM operation 2 4 20 20 3
Intemet 2 2 23 23 6
Conversion team (1) 3 5 212.5 425 20
Investment banking 4 4 150 150 0
Share 3 3 60 60 25
Centrops 8 11 30 413 3
Conversion team (2) 3,5 6 297.5 510 20
Education 2 45 90 12
Industry 3 5 126 210 2
TOTAL 105 151 2232 4074.65 396.1
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Table 4.1.5. Number of personnel and salary multiplier distribution to the activities,
overtime and taxi cost distribution of the activities in 1997

Activities Number of Personnel | Salary Multiplier Overtime Costs Taxi Cost
General Administration

General accounting/Finance 3 3 671.8 644.6
General management 4 16 0.0 629.3
Human Resource 2 224 81.4
Marketing & sales 3 3 940.5 241.7
Facilities

Office management 1 1 268.7 0
Operating Support Activities

Improvement software quality 2 3 845.1 99.1
Defining ficlds, DDMs 1 2 1267.7 93.2
Creating database 3 3 633.3 44.0
PC support 1 1 2366.3 7.7
Performing operation works 2 2 2687.1 647.1
Suppont for sofiware 7 12 470.2 © 1273
Problem identification 3 3 6825.6 63.7
System Groups

PC and Network support 28 38 8282.0 1570.1
Performing operation works 9 12 8282 2070.7
Project groups

Financial control , 2 3 108.5 17.7
Current works 2 5 108.5 313
Institutional banking 2,5 5,5 369.0 112.8
Cash management 4 4 303.9 94.0
Individual banking 2 2 108.5 0.0
ATM 3 3 195.4 94.0
ATM operation 4 5 35379 . 50.0
Internet 2 2 99.9 94.0
Conversion team 35 45 1845.1 541.8
Investment banking 4 4 1592.0 0.0
Centrops 2 3 106.1 35.0
Education 2 4 179.1 103.9
Industry 4 6 671.8 96.7
TOTAL 105 154 34507 8057

Overtime costs change from one activity to another according to the emergency level
of carrying out activities. Cost driver for overtime cost was weighted overtime hours in
1996. As the general accounting department tracked the overtime consumption of each
group in 1997, finding the cost driver for overtime cost was not necessary in 1997.
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As gross salaries of all personnel are higher than the SSK limit and the SSK cost is a

fixed cost, it was distributed across the activities according to the number of personnel.

Taxi costs were distributed across activities according to the taxi payment per person
as seen in table 4.1.4.System group activities have a higher taxi consumption (35.3 per cent
of total taxi cost) than the others. Because the system group activities require to go to the
branches of banks and their working hours are different from standard working hours, their

taxi usage is higher.

Like overtime costs distribution, taxi costs distribution which is seen from the table

4.1.5 was given from the general accounting department in 1997.

Cleaning & security, building rent and building maintenance were distributed according

to the square footage cost driver.

Square footage distribution is in table 4.1.6 As it can be seen from this, general
management uses the major part of building, because general management rooms are very
large. Additionally the education activity utilizes the education room more frequently than

the other groups.

In 1996, training was distributed to the activities according to how many days the team
attended to the training course in 1996, because training costs of the activities were not
known. Each course duration was weighted with the course’s cost, as there is no
information about training distribution to the activities in the organization. As seen from
table 4.1.6, BIG’s training cost is higher than the others, because they attended many
training sessions to learn the SDD methodology mentioned before. Afterwards, this group
gave lectures to other groups about SDD. However, in 1997 as accounting and finance
department tracked the training costs of the activities, the training cost was given by this

department.



Table 4.1.6. Building square distribution of activities, annual training day in 1996 and annual

training costs in 1997 of the activities

Activities Building square (unit) in | Building square (umit)in| Annual training day | Annual training cost
1996 1997 in 1996 in 1997
General Administration
General accounting/Finance 7.65 7.65 0 121.3
General management 23 23 0 219.7
Human Resource 4 4 0 629.8
Marketing & sales 1 3 0 677.4
Facilities
Office management 1 1 0 0
Operating Support Activities
Improvement software quality 6.85 4.85 31 378.2
Defining fields, DDMs 1.33 1.33 0 0
Creating database 3 3 16 1173.6
PC support 1 1 0 0
Performing operation works 2.66 2.66 0 0
Support for software 9 9 5.5 226.9
Problem identification 24 3.6 0 0
System Groups
PC and Network support 0 0 0 1316.4
Performing operation works 0 0 0
Project groups 0 0
Financial control 4 2 0 0
Financial works (its name was 3 2.5 0
Current works in 1997)
Institutional banking 4 25 0
Cash management 7 5 3 130.4
Individual banking (1) 1.3 - 5.5 -
Individual banking (2) 26 2.6 3 122.6
ATM 3 3 0 130.4
ATM operation 4 652.0
Internet 2 30 0
Conversion team (1) 35 35 0 0
Investment banking 4 4 0 195.6
Share 3 - 0 -
Centrops 9 9 2.5 2.5
Conversion team (2) 3 - -
Education 10.4 19 287.5
Industry 4 4 0 258.2
100 6519.8
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Water/heating cost was distributed according to the number of personnel. Electricity
was consumed for four aims: lighting, running PCs, running mainframe and cleaning. Their
electricity consumption differs in terms of kW/h. Since system groups’ activities which are
PC & network support and arranging the operations carried out at the Y bank’s building,
these activities do not consume electricity for cleaning, running PC and lighting. However
mainframe electricity cost was assigned to them. Except for the system groups, the number
of personnel is 85. Generally personnel work eight hours per day. Mainframe runs eighteen
hours per day. The cleaning activity is carried out using a vacuum cleaner one hour per a
day. As it is seen from table 4.1.7, electricity consumption for cleaning is negligible. All
personnel use electricity for lighting and running PC except for the system group which
works at Y bank. Therefore these electricity costs were assigned to activities using the
number of personnel cost driver. However, since all activities do not use the mainframe, this
electricity cost was assigned to the project groups, the system groups and the education
team. As the education team uses the mainframe 50 per cent of its working time, the

mainframe electricity cost was assigned by using this percentage.

Except for the system activities for Y bank in 1996, other activities’ average overtime
hours per day (in total) was 61.2 hours and the number of personnel was 85. Table 4.1.7
shows that the mainframe electricity consumption equals total PC and light electricity
consumption. Therefore 50 per cent of the electricity cost was distributed to activities by
using their working time including their overtime consumption, 50 per cent of the electricity
cost was distributed to activities which utilize the mainframe by using the number of

personnel.

Table 4.1.7. Electricity consumption of the machines in 1996 and in 1997

Electricity objects kWh Working hour per | kW peradayin 1996| Working hour per | KW per a day in 1997
1) day (2) 1*2 day(3) 1*3

PC 0.07 8*85+61.2 51.88 8*69+34 41.02

Mainframe 6.60 16.00 105.6 16.00 105.6

Cleaning 1.40 1 14 1 1.4

Light 0.07 8*85+61.2 51.88 8%69+34 41.02
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Table 4.1.7 shows electricity consumption of the machines in 1997. Except for the
system activities for Y bank in 1997, activities’ average overtime hours per day (in total)
was 34 hours and the number of personnel was 69. As it can be seen from table 4.1.7, the
mainframe electricity consumption was more than the total PC and light electricity
consumption in 1997. The mainframe electricity consumption was 56 percent of the total
electricity cost. Therefore 44 per cent of electricity cost was distributed to activities by
using their working time including their overtime consumption, 56 per cent of the electricity
cost was distributed to the activities which utilize the mainframe by using the number of

personnel.

Because there is a standard procedure which the project teams must carry out while
software is being developed, they write their projects using a lot of paper and other
stationery. The accounting activity and the education activity also need a lot of writing
material. Since the majority of the stationery cost is consumed by software development
activities, education activity and general accounting and finance activity, this cost was

distributed according to the number of personnel in these activities.

As management committee honorarium costs and ads costs are independent costs, they
are not affected by any variable. No activity uses these costs directly. Therefore they were
not distributed to all activities. Management committee honorarium costs were charged to
the management activity and ads costs were charged to the marketing and sales activity.

Since traveling and guest costs belong to the management activity, they are charged to it.

In 1996, 20 per cent of consultancy cost belonged to the improvement software
quality activity, the remaining part belongs to general accounting and finance activity. In

1997 percentages were vice versa.

Machine rent and IBM Maintenance costs were distributed to activities according to
the number of personnel in each activity which used the mainframe. The education group
used the mainframe only half much as the project groups. Although there are four personnel
in the institutional banking' activity, one of them is related to PC software development and
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another one is the manager who does not use the mainframe. Therefore two personnel were
used in the distribution. Like institutional banking activity although there are three
personnel in the DBA activity one of them is assigned to PC software groups only.
Therefore two personnel were used in the distribution of machine rent and IBM

maintenance.

Since IBM rent includes MS utilities such as Microsoft project, Microsoft Word and

generally each activity uses them equally, the driver for this cost is the number of personnel

Depreciation costs includes a very different element. In 1996, 30 per cent of
depreciation includes office furniture, the remaining part includes especially software
copyright, mainframe, ATM, As 400, alpha server which have high costs. As 400 machine’s
cost was not included in depreciation in 1997 and cost percentage for office furniture in

depreciation was 18.

Table 4.1.8. Depreciation distribution in 1996 and in 1997

Depreciation elements Cost (%) in 1996 Cost (%) in 1997
Mainframe 57 78
Software copyright 31 13

Alfa server 7 7

ATM 2 1

As 400 2

Office furniture costs were distributed to the activities by their number of personnel.
As software copyright means payment to use software language while developing software
programs, it was distributed to the software development activities by using the number of
personnel. Since the mainframe usage is similar to software copyright, it was distributed in
the same way. The ATM cost was charged to the ATM operation and the ATM group.
Because Alfa server was used by only three people, it was charged to their activities
equally: Institutional banking; Cash Management and Individual Banking (1). Since As 400
is used by the Cash Management group, this amount was charged to this group.
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Appendix A (for 1996) and appendix C (for 1997) shows each activity cost after
distribution of resources using cost drivers. Resource costs were distributed according to the
first methodology previously mentioned. So all resource costs were distributed to the related

activity by using their cost drivers without being categorized.

4.1.3. Cost Driver Selection

After cost driver selection for the distribution the costs to the activities, the cost drivers
were selected to distribute the activities’ costs to the products. The value of the cost drivers
will be shown at the following step when explaining the distribution of the activity costs.
Table 4.1.9 shows the cost drivers. As the projects groups and system groups work for only
the specific products, there is no need to use any cost driver in their costs distribution to the

products.

Table 4.1.9. The cost drivers for the activity’s cost distribution to the products

Activities Drivers

General Administration

General accounting/Finance Total taxi payment per product
General management Number of personnel

Human Resource Number of personnel

Marketing & sales Number of proposals

Facilities

Office management Number of personnel

Operating Support Activities

Improvement software quality Demand of products for this activity
Defining fields, DDMs Demand of products for this activity
Creating database Demand of products for this activity
PC support Number of personnel

Performing operation works Demand of products for this activity
Support for software . Dzmand of products for this activity
Problem identification Numbser of problems

System Gron]is’ activities No driver

Project groups’ activities No driver

Education No driver

Industry No driver
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4.1.4. Cost Driver Rate Application to Products

In this step products costs will be found by distributing the activity costs to the
products utilizing from the cost drivers which were selected in the previous step. Firstly the

products of the company were determined. These are as the following:

Ju—

. System support for Y bank

N

. Developing software programs
a. Software programs on PC
b. Software programs on the mainframe

. Conversion of “Q” package program package program

o

w

. Giving education

a. Education for MS utilities

o

. Education for “Q” package program
4. Software support for industrial company
5. Software support for “Q” package program

The personnel distribution of the cost centers which will use as a cost driver is as

follows:

Table 4.1.10. Personnel distribution of the cost centers
Caost centers Number of personnel in 1996 Number of personnel in 1997
System support for Y 20 37
Software development on PC 3 4.25
Software development on the mainframe 39 23.25
Giving education 2
Software support for industrial companies
Software support for “Q”
Conversion of “Q” package program 35
TOTAL 80 81
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Table 4.1.11. Taxi payment per product

Products Taxi payment per product in a month Taxi cost per product in 1997
in 1996

1. System support for Y bank 140 3241.80

2. Software development

a. Software development on PC 0 399.88

b. Software development on the mainframe 29.50 71.15

¢. Conversion of Q package program 40.00 482.39

3. Giving education 0 0

a. Education for MS utilities 6 46.27

b. Education for Q package 6 46.27

4, Software support for industrial companies 2 86.09

5. Software support for Q package 2 113.35

TOTAL 225.50 4487.20

The general accounting activity was carried out to register groups’ taxi payment,
machines purchased for the company and to give general manager information about total
company costs. 60 per cent of the general accounting activity is related to the general
manager. The remaining part of the activity which is related to the personnel was distributed

to the products according to taxi payment per product as per table 4.1.11.

General management includes the General Manager and three Assistant General
Managers. The General Manager is related to the all cost centers, one of the Assistant GM
is related to only the project groups, one is related only to the system group, and the third is
related to the software quality development department. So the total cost of the general
management was divided by four. The first part was distributed to the software development
product, the second part was distributed to the system support product, and the third part
was added to the software quality development activity. The general manager costs were

assigned to all products by using the number of the personnel cost driver.

Human resource and office management costs were distributed to all products by using

the number of personnel.

Marketing and sales activity is carried out for the selling of the software programs

only. This activity is related to only project teams’ products. Demand percentages of project
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teams for the marketing activity which was formed from the number of proposals arranged

for each product is like that:

Table 4.1.12 The demand percentages of the products for marketing activity

Products % (in 1996) % (in 1997)
Software programs on the mainframe 62 67
Conversion of “Q” package program 20 20
Software programs on PC 18 13

Distribution of improvement software quality (BIG) was carried out by using demand
of products. Demand percentages of the products for software quality development activity

is as follows:

Table 4.1.13. The demand percentages of the products for software quality activity

Products % (in 1996) % (in 1997)
Software programs on mainframe 55 40
System support for Y bank 25 35
Education for Q package 10 5
Software programs on PC 0 10
Software support for industrial companies 5 5
Software support for “Q” package program 5 5

Operation activity for the company is used from the three products. Unlike operation
activity for Y bank, this activity is carried out for supporting company’s activities. PDA
activity and DBA (creating database) activity are also consumed by the three products with

the following percentages:

Five per cent of “support for the “Q” package program” activity is carried out for
“software programs on the PC” product. The remaining part belongs to the “software

programs on the mainframe” product.
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Table 4.1.14. The demand percentages of the products for the PDA, DBA and operation

for the company activities

(%)

(%)

Products Demand percentages of the | Demand percentages of the | Demand percentages of the
products for the PDA activity products for the DBA products for the operation
activity for the company activity

(%)

Software programs on mainframe

63

65

70

Software programs on PC

0

30

18

Conversion of “Q” package program

17

0

0

Software support for “Q” package program

10

5

12

PC support activity is not consumed by the “system support for Y product” only,

because if a problem occurs in any PC, the person gets help from PC support in which its

place is at the company . This activity cost was distributed to other products according to

the number of personnel.

Problem definition activity was distributed to the products according to the number of

problems registered for each product in a month.

Table 4.1.15. The number of problems per products in a month

Products

Number of Problems in 1996

Number of Problems in 1997

System support for Y bank

327

272

Software support for “Q” package program

85

92

Conversion of “Q” package program

13

20

Software programs on mainframe

11

12

Software programs on PC

0

2

In 1996, 20 per cent of PC & network activity belonged to “software programs on the

mainframe”, the remainder belongs to the “system support for Y bank” product. This

percentage was 15 in 1997.

The cost of arranging the operation for Y bank activity was distributed to “system

support for Y bank” product.
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The cost of arranging the operation for Y bank activity was distributed to “system
support for Y bank” product.

One person from institutional banking, one person from cash management, Internet and
individual banking (1) teams belonged to the “software program on PC” product in 1996.
One person worked for both institutional banking and conversion works and people in
Institutional banking spent half of their time for PC software development, one person from
cash management team, and Internet belonged to the “software program on PC” product in
1997.

ATM, Internet, investment, share, joker, finance control, financial works, three people
from institutional banking, four people from cash management, Individual banking (2) team

belonged to the “software program on mainframe” in 1996.

Conversion works (1) and conversion works (2) activities carried out for the

conversion of the “Q” package program product.

The education team consists of two people who give instructions about the Q package
program and Microsoft utilities, and Internet . Therefore it can be said that there are two
types of services of the education team. They are known as “giving Q software package
education to banks’ users (the first service)” and “giving Microsoft (MS) utilities education
to banks’ users (the second service). Two people who work in the education team spent 56
per cent of their time for preparing the Q software package instructions to the banks’ users
in 1996. This percentage was 75 in 1997. Other part of their time belonged to the “education
for ms utilities”. These percentages were obtained from the human day fbr each product in

each year (in appendix A ).

Appendix B and appendix D “distribution of the activity costs to the products in
1996/1997” show the results according to the first ABC method.
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4.2. The Steps of the Second Activity-Based Costing Method

4.2.1. Identify and Define Relevant Activities

As mentioned in the methodology section, the second method differs from the first one
in terms of the distribution of the resource costs to the activity and the activity costs to the
products. So it can be said that except for distribution of costs, other steps of this method

are the same as the first one. (determination of activities, activity cost relations and so on)

4.2.2. Organization Of The Activities By Cost Center

Although the 32 activities listed at the first step of the first ABC method differ from
each other, they have been grouped and eliminated because of difficulty in determination of

resource consumption at this level.

Administrative support activities:

(1) general management;

(2) general accounting/finance;
(3) human resources;

(4) office management (facilities),

(5) marketing and sales.
Operation support activities:
(1) defining fields;

(2) creating database;
(3) PC support;
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(4) performing operation works;
(5) improvement software quality;
(6) problem identification;

Operating activities in 1996: Operating activities in 1997:

(1) support for software; (1) support for software;
(2) joker; (1) PC & network support;
(3) PC & network support; (3) performing operation works;
(4) performing operation works, (4) financial control,

(5) financial control; (5) current works;

(6) financial works; (6) institutional banking;
(7) institutional banking; (7) cash management;

(8) cash management; (8) individual banking;

(9) individual banking (1); (9) ATM,;

(10) individual banking (2); (10) ATM operation;

(11) ATM; (11) Internet;

(12) ATM operation; (12) investment banking;
(12) Internet; (13) centrops;

(13) investment banking; (14) conversion works;
(14) share; (15) education,;

(15) centrops; (16) industry.

(16) conversion works (1);
(17) conversion works (2);
(18) education;

(19) industry.

There are 30 activities for 1996, 26 activities for 1997 and their names are different
from the table 4.1.1.1. Because some kind of activities were in detail and some of them

were considered to be similar in terms of their resource usage they were eliminated. For
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example test and software development activities consume the same resources. Besides, as in
the organization there are software development teams and there is no relation between
them, every team is regarded as one activity. However, there are some relations between

some departments. The degree of relation will be determined at step five.

In the table in operating activities 5 through 15 for 1996 and 4 through 14 for 1997
represent the project teams. Project teams generally use the same resources, but they differ
in environment usage when developing software programs. Generally they develop them on
a mainframe, but some teams use PCs when developing codes. Individual banking (1), one
person in Cash Management team, one person in Institutional Banking team, and Internet
team develop software programs at PC environment using Visual Basic, they do not use a
mainframe environment and Natural program, nor do they utilize PDA in 1996. One person
in the Cash Management team, Internet team, and half of the Institutional Banking team

work for the development software programs in PC environment in 1997.

4.2.3. Identification Of Major Elements Of Cost.

Costs are regarded as cause for resource consumption of activities. As seen from the
cost table there were four major costs in 1996 which are personnel salaries (48.5 per cent),
overtime (11.9 per cent), depreciation (8.9 per cent), and IBM rent (6.4 per cent). Their
total is 75.7 per cent of total costs. In 1997 major cost elements were personnel salaries
(47.5 per cent), depreciation (13.1 per cent), overtime (6.5 per cent), and IBM rent (5.4 per
cent). As it can be seen, overtime cost decreased in 1997. As these costs are not consumed
similarly by each activity, the ABC methodology will help to find out the resource

consumption level of the activities and then the products.
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After interviewing with finance manager, all costs of the company were determined:

Table 4.2.1. Costs of the resources in 1996

Cost Elements Cost (million) %
Personnel salary 123168 48.5
Overtime 30215 11.9
Depreciation 22651 89
IBM rent 16170 6.4
Building rent 10405 4.1
Others 6542 26
Training 6288 2.5
Meal 5899 23
Traveling cost 4530 1.8
SSK 4089 1.6
Saving cuts 3889 1.5
IBM maintenance 3772 1.5
Taxi 3149 1.2
Transport 3132 1.2
Health insurance 2186 09
Cleaning & security 1868 0.7
Stationery 1672 0.7
Machine rent 1446 0.6
Electricity/water/heating 1277 0.5
Telephone 846 0,3
Management committee honorarium 167 0.1
Consultancy cost 167 0.1
Guest cost 166 0.1
Ads cost 143 0.1
TOTAL 253885 100

Machine rent means “mainframe rent”. IBM rent means operating system rent which
includes MS utilities, Windows NT. IBM maintenance refers to maintenance of the

mainframe.
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Table 4.2.2. Costs of resources in 1997

Cost Elements Cost (million) %
Personnel salary 251782 475
Depreciation 69492 13.1
Overtime 34507 6.5
IBM rent 28624 54
Others 25867 49
Building rent 22581 43
IBM maintenance 9382 18
Telephone 9223 1.7
Meal 9117 1.7
SSK 9064 1.7
Taxi 8057 1.5
Saving cuts 7898 1.5
Transport 7156 1.4
Training 6520 1.2
Management committee honorarium 5672 1.1
Electricity/water/heating 5566 1.1
Health insurance 4241 0.8
Traveling & guest cost 4135 0.8
Stationery 3392 0.6
Cleaning & security 3286 0.6
Ads cost 3180 0.6
Consultancy cost 1325 03
TOTAL 530068 100

4.2.4. Determination of Relationships Between Activities And Costs

After interviews with personnel, the activity-cost relationship was concealed. Salaries,
overtime payment, SSK, saving cuts and meals, health insurance, cleaning & security costs
are consumed by each activity. Some activities consume taxis, others consume transport
costs, it changes according to the necessity for a taxi to carry out the activity. Taxi costs can
be used for two reasons which are to go to meetings with the customer and to go to the
company in your own car. So if a member of the staff whose work needs a taxi frequently
takes money from the company for fuel oil for his car, he does not consume transport costs.

IBM rent is the operating system rent which includes MS utilities. IBM maintenance is
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maintenance of the mainframe which is essentially used by the software development teams.

The machine rent cost is similar to IBM maintenance cost related to the mainframe.

Electricity/ water/heating is consumed by each activity except for the system group for
Y bank. 45 per cent of this cost belonged to electricity, 20 per cent of it belonged to the
water and the remaining part belonged to heating. Stationery is consumed essentially by the
software development teams. The telephone is used by each activity. Education cost is
consumed by the software development activities and system activities. Only system
activities do not consume building rent, because system activities give support to Y bank and
these activities are carried out at the bank. As management committee honorarium is a
general cost, it was distributed to all activities. Depreciation comes in two parts, 30
percentage of it in 1996 and 18 percentage of it in 1997 were related to furniture, the
remaining part was related to the mainframe, and software packages . The first part was
charged to all the activities, but the second one charged to the software development teams
and system group. Ads cost is related to all activities, but it is charged to marketing and
sales activity. Travel costs and guest costs are consumed essentially by the management
activity. The building maintenance cost is similar to the building rent which is not consumed
by the system activities. Consultancy cost is in two categories which are financial
consultancy and quality consultancy. In 1996, 20 per cent of the consultancy cost was
charged to the quality development department (BIG) and other part belonged to the general
accounting. Unlike 1996, 20 per cent of the consultancy cost was charged to general
accounting and the remainder was charged to the quality development group in 1997.
Because the company gave importance to quality in order to get the ISO 9000 document, it
took help from a private consultancy company. Finally, there are many cost elements in
others category. As they have different aspects from each other, they were assumed as
homogeneous in the “others” category and they were charged to all the activities by using

the number of personnel as a cost driver.
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4.2.5. Identification Of Cost Drivers To Assign Costs To Activities

As the selection of the cost drivers for the distribution of the costs to the activities are
the same with the first ABC method, all the explanation related to cost driver selection was

written at the “activity costing” step of the first ABC method.

4,2.6. Establish the Cost Flow Pattern

As seen in figure 4.2.3, all resources and activities were grouped to implement the cost

flow- down method.

By using this shape, appendix E and appendix F were formed. In the rows there are
cost elements: Labor costs, specific assignment costs, administrating support activities,
operating support activities. In the columns there are activities and cost centers. Activities
seem different from the first method because they are grouped according to their similarity.
System works include defining fields, creating database, PC support and performing
operation works. As their distribution rates to the products are different, their rates are

weighted with their activity costs. The rates are in the following form:

Table 4.2.3. “System works” activity costs rates which were used in distribution of them to

the products
Products Rates (%)
Software development on the mainframe 65
Software development on PC 19.4
Software support for Q software 8.5
Conversion of Q software 71
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Salaries and Wages

personel salary, overtime, ssk, saving cut LEVELI
Fringe Benefits

meal, transport, health insurance < LEVELII
Specific Assignment Costs

Depreciation, cleaning&security, IBM maint, LEVEL III

machine maintanance, electricity, water,
telephone, building rent, manag. con. h.
travelling cost, building maintanance,
taxi, education, others, IBM rent, ads cost.
Administrative Support Activities <L
General /administration, general acc.

human resource, marketing and sales.
Operating Support Activities

Improvement soft. quality, system works,
problem definition

LEVEL VI
Cost Objectives
System support for Y bank “— <€

Software develop. on pc
Software develop. on mainf.
Conversion of Q software
Education for MS utilities
Education for Q software

Software support for Z company
Software support for Q software

4 LEVELIV

:

LEVEL V

Figure 4.2.1 Cost flow down diagram for the X company

Another group with a different name is the system group. It consists of operation
works for Y bank and PC and network groups. Although they are brought together, their
differences in resource consumption were taken into consideration in their cost calculation.
Labor and specific assignment costs were calculated by utilizing from the first ABC

method’s activity-resource table.

Education activity used in the first method was divided into two products and they
were tracked individually in terms of cost distribution . As given in the first method, time
consumption percentages were used in distribution. They were used in the distribution of the
electricity, stationary, building rent, IBM rent, and taxi costs, because these costs are
affected by the time consumption needed for each product. Depreciation cost consists of the
mainframe depreciation and the furniture depreciation for the education activity. As the

“education for ms utilities” products are not related to the mainframe, only furniture
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depreciation was distributed to it. 25.8 per cent belonged to the furniture depreciation in
1996, and this percentage was 41.8 in 1997. Other costs were distributed between them

equally, because, other costs are not related directly to the education team’s services.

4.2.7. Select the Appropriate Tools/Plan the Cost Accumulation Model/Gather the
Necessary Data.

Firstly labor costs were distributed by using the “number of personnel” for each
activity. After labor costs distribution, specific assignment costs were distributed. For
specific assignment costs distribution the same drivers were used with the first method. At
the end of the distribution of them, cost through specific assignment costs were calculated:

total labor/fringes and all specific assignment costs were added.

In the book of Douglas T. Hicks [28], after specific assignment costs distribution
operation support activities are distributed and then general administration costs are
distributed. However, in the company X operation support activities consume administration
activities but generally administration activities do not consume operation support activities.
Therefore, after administration support activities distribution, operation support activities
were distributed. Administration support activities values in the “costs through specific
assignment costs” cells were used for distribution. At the end of the distribution,
administration support costs are zero, because their costs were added into other costs by

using the same drivers with the first method.

The last cost element operating support costs were distributed using the same drivers

with the first method.

Personnel time consumption for “education for ms utilities” and “education for Q
software” products is considered in the distribution of IBM rent, building rent, and

electricity to these products.
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4.2.8. Establish the Cost Accumulation Model.

After implementation of all the steps of the ABC method, appendix E (for 1996) and

appendix F (for 1997) were built as a cost accumulation model.



91

5. THE RESULTS OF THE IMPLEMENTATION ACCORDING TO
THE TWO ABC METHODS

As system group gives a service to Y bank, only this bank pays a fee every month. For
software developments on the mainframe and PC, a “human day “ is basic to calculate their
product costs. In 1996 one human day cost was determined not by using cost information,
however, in 1997, it was determined by utilizing the activity based costing method. After
one human day cost is multiplied by the number of days in which the product will be
developed, total product cost was obtained. Total product cost was multiplied by the profit
margin to determine the product price for the customer. However, this calculation is valid to
sell software programs to banks except for Y bank, because Y bank pays the company fee

which covers all services bought from the company.

The company demands a fixed price for conversion of the Q package from the banks.
There was no analysis for calculation of this price, it determined it according to its

expectations and market position.

Support for the industrial company earned no income in 1996, but the company earned

a little income in 1997.

Every year, the company makes an arrangement with their customers to give support
for its software programs. There is a fixed cost for giving support to the banks every year.
There is no method for calculation of support for the software’s price like the conversion of

the Q package product price .

For the education product’s price, human day cost is basic and this value is multiplied
by education time. However, prices in the market have an important effect on determination

of the price especially for “education for MS utilities”.
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The company has an advantage in selling the products, because there are seven more
banks to sell the products. If it cannot diminish the product cost, it can reduce the price and
try to sell the same product to another bank. However this situation demands a powerful
marketing department. There was only one person in the marketing department in 1996, the

number of personnel was increased to three in 1997.

The total costs for professional services which are products of the company was used
by finding the unit costs of each product. Appendix G shows total products costs and
income for each year according to the two ABC methods and estimated products costs by
the company. Appendix H shows human days necessary to produce the service demanded by
customers, unit product costs and unit price according to the two ABC methods and

estimated products costs by the company.

As the company does not know the total cost of the products in 1996, budgeted costs
for 1997 was used for comparison as seen in appendix G. For 1996 both ABC methods have
similar results. On the other hand for 1997 ABC methods showed little difference. “System
support for Y bank” product’s cost according to the second ABC method is 7.7 per cent
higher than the cost which was found according to the first ABC method. On the other hand
“software development on the mainframe” product cost in the first ABC method is 9.4 per
‘cent higher than the cost which was found in the second ABC method. Unlike “software
development on the mainframe” product, “software development on PC” product was higher

in the second ABC method in 1997, but it was higher in the first ABC method in 1996.

“Conversion of the Q software” product cost was similar in both ABC methods in each
year. While “education for ms utilities” product cost was higher in the second ABC method,
“education for Q software” product cost is higher in the first ABC method. The reason for
different results of the two ABC methods is that in the first method all costs were
accumulated in the “education” activity and then this activity cost was distributed two
education products using the time consumption percentages. However in the second method
these two education products were tracked individually. On the other hand, in 1996 the

costs of the products obtained from the two ABC methods are similar, because the time
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consumption percentages were close to each other in this year. In the second method either
44 per cent was used in distribution of the costs to the “education for ms utilities”, and 56
per cent was used in distribution of the costs to the “education for Q software” product or
the costs were distributed to them equally (in other words 50 per cent was used). On the
other hand, the first method used only 44 and 56 percentages respectively. As these are close
to each other, similar results were obtained in 1996. However, in 1997 as these percentages

25 and 75 respectively, the results are different.

“Software support for the Z company” product costs in both ABC methods was
similar, because there was little support from other departments in the production of this
product. In 1997 “software support for Q software” product is 4.1 percent higher according
to the second ABC method.

As it can be seen from appendix G there are little differences in the product costs
according to the two ABC methods. The one reason for this similarity is that although the
first ABC method disregards the relation between activities, before the distribution of the
general management cost and general accounting cost, they were distributed to the activities

which have a relationship with them as it can be seen from Appendix B and 4.

The other reason for the similarity is that the major part of the product cost is the total
of labor/fringes cost and specific assignment costs, and the amount obtained from support
activities’ cost is low although the percentage is high according to the product total cost.
For example, the highest difference for the two methods is obtained in “software
development on mainframe”, because its total of labor/fringes cost and specific assignment

costs is 62.6 per cent. So the remaining part for other activities cost distribution is 37.4.

Utilizing appendix F, the ratio of administrative support activities to the total cost is
found as 18, and the ratio of operating support activities to the total cost is found as 14.
Since the ratio of the administrative support activities and operating support activities costs
to the total cost is 32, having different results according to the two ABC methods would be

possible if the operating activities in the X company had any relation between each other.
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However usage of the second ABC gives more accurate product costs because it
includes not only relations between operating activities, but also includes support activities
of the operating activities. Moreover this is approved when the general accounting and
general management activities costs were distributed to other related activities before the

distribution to the products in the first method.

However in 1996 the company’s budgeted products costs are different from the costs
found according to the two ABC methods. The company did not use the ABC method in
calculation of budgeted costs in 1996 and the budgeted costs for the products include some
expectations from 1997. For example in 1997, the company decided to increase the number
of personnel for the system department and decrease the number of personnel for the
software development department. As it can be seen from tables for 1997, these decisions
were implemented. Therefore, the second ABC method’s costs and company’s costs for the
“system support for Y bank” and “software development” products are very similar to each
other in 1997. The reason for the similarity is that the company started to track the
activities” costs such as overtime, taxis and to use the activity-based costing method to
calculate product costs. Unlike distribution of the costs related to the mainframe according
to the two ABC methods, in 1996 the company mostly charged them to the system
department. The company used the ABC method in 1997, but it generally used the number
of personnel as a driver, because electricity, building depreciation which need to use
different cost drivers from the number of personnel had little proportion in the total costs.
Therefore “education for Q software package” product costs in ABC methods are different
from the company’s product costs. The cause of this difference is that as building rent cost is
distributed to this product by using a “square footage” cost driver in the ABC methods, the
education activity gets a higher proportion from the building rent cost. Furthermore, the
company did not distribute the mainframe cost to the “education for Q software package”
product. Like the education product, the “ software support for Q software” product cost
according to the ABC methods and the company are different, because the company charged
the “help desk” activity mainly to this product and usage of the number of personnel as a

cost driver changed this product cost. So there are differences with the company’s product
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costs in 1997 especially for “education for Q software” and “support for Q software”

products.

Both methods say the same for profitable and nonprofitable products. Table 5.1 and
table 5.2 shows the profitable and nonprofitable products according to the two ABC
methods and the company. (+) refers to profitable product, (-) refers to nonprofitable

product.

According to the two methods “software development on the mainframe” product cost
has the highest proportion in the 1996 total cost, and the second highest cost belongs to the
“system support for Y bank” product. As it can be seen from appendix H, while the most
profitable product according to ABC methods is the “system support for Y bank”, it is the
“conversion of Q software” product according to the company in 1996. Moreover, the
company thinks that the “system support for Y bank” product is a nonprofitable product.
Other products in 1996 are nonprofitable products. While the “education for Q software”
product is the most nonprofitable product in 1996 according to the ABC methods, it is
profitable according to the company. Therefore determination of the accurate cost is very
essential to convert nonprofitable products to profitable products especially when the

company has no profit in the total.

Table 5.1. Products’ ranks according to their profitability in 1996

Rank ABC(1) ABC () COMPANY
1 System support for Y bank (+) System support for Y bank (+) Conversion of Q software (+)
2 Conversion of Q software (+) Conversion of Q software (+) Education for Q software (+)
3 Education for MS utilities (-) Education for Q software (-) & software System support for Y bank (-)
development on the mainframe (-)
4 Software support for Q software (-) Software support for Q software (-) Software development on PC (-)
5 Software development on the mainframe (-) | Education for MS utilities (-) Software development on the mainframe (-)
6 Software development on the mainframe (-) | Software development on PC (-) Software development on the mainframe (-)
7 Education for Q software (-) Software support for Q software (-)
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Table 5.2 Products’ ranks according to their profitability in 1997

Rank ABC(1) ABC(2) COMPANY
1 Conversion of Q software (+) Conversion of Q software (+) Conversion of Q software (+)
2 Software support for Q software (+) Software support for Q software (+) Software support for Q software (+)
3 Software development on PC (+) Software development on PC (+) Software development on PC (-)
4 System support for Y bank (+) System support for Y bank (+) Education for Q software (+)
5 Software development on the mainframe (-) | Software development on the mainframe (-) | System support for Y bank (+)
6 Education for Q software (-) Education for Q software (-) Software development on the mainframe (-)
7 Education for MS utilities (-) Software support for the Z company (-) Software support for the Z company (-)
8 Software support for the Z company (-) Education for MS utilities (-) Education for MS utilities (-)

If the three products which are “software development on the mainframe and PC”, and
conversion of Q software” can be considered together, software development products have
the highest costs and it was a profitable product in 1997 according to the ABC methods and
the company. However, if they are regarded individually, “software development on the
mainframe” is not a profitable product. The most profitable product is “conversion of Q
software” and the second one is the “software support for Q software” product according to
both ABC methods and the company. While the “system support for Y bank” is more
profitable than the total of the three software development products according to the first
ABC method, the total of the three software development products are more profitable
according to the second ABC method and the company. Like the 1996 results, “education
for Q software” is a nonprofitable product for the two ABC methods, but it is a profitable
product for the company. The reason for the different result is that the company charged less
cost to this product than the two ABC method by using only the number of personnel as a
cost driver. The other reason is that the company charged all costs to these products equally.
The most nonprofitable products in 1997 are “education for ms utilities” and “software

support for the Z company”, because income earned from these two products is very low.

In 1996, the unit cost of the “system support for Y company” is more than its price
according to the company, but its price is more than its unit cost according to the two ABC
methods. As the company did not know the costs of the products at the beginning of the
1996 fiscal year, determination of accurate prices for products was not possible. However its

price was more than its cost in 1997 according to the three approaches. “Software
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development on PC” was a nonprofitable product in 1996. Although its cost is higher than
“software development on the mainframe” product cost according to ABC methods, it was
priced the same with “software development on the mainframe” by the company. Besides its
sales in 1996 were very low, because the customer for this product was only Y bank.
Therefore, the company expanded the customer portfolio for this product in 1997 and it
increased the price more than its cost. Like PC software developments, “software
developments on mainframe” price was determined less than its cost in 1996 and also in
1997. The company wanted to price the product high, but customers rejected the high price
in 1997, because they paid a high price for the “support and maintenance” product.
Moreover they preferred to pay nothing for their many demands. However if these two
products, “software development on the mainframe” and “software support for Q software”
are regarded as being together it will be a very profitable product in 1997, because although
customers rejected the charge for “support and maintenance” in 1996, they were persuaded
in 1997. As “conversion of Q software” refers to the sale of the Q software package to a
new customer, its income is high in each year. However, its income was higher in 1997 than
in 1996. Because the company decided to increase its income from the sales of Q package
and “support and maintenance” product at the beginning of the 1997 fiscal year, because
customers demands additions to Q software was not same as the company’s expectations.
The company also increased the number of personnel in the marketing and sales department
to create more sales and to introduce new software developments on mainframe and PC
products to customers. According to the company, giving education to the bank users is
regarded as part of the software development’s sales, so this product must be carried out to
provide customer satisfaction. As the education room is generally free throughout the year,
the company earns extra fees from giving education about MS utilities. According to the
company as there is a very competitive market for this product, determining its price higher
than its cost is not possible. Therefore its price was less than its cost in both years. However
if the company gives more education it can earn more fees. Since the company determined
“education for Q software” product costs lower than ABC methods, its price seems higher
than its cost which is also determined by the company. However this product price is less
than its price according to the two ABC methods. Therefore the company should either

increase the price or increase the sales of this product. Of course if it is possible the company
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should decrease its activities costs. As “software support for Z company” product earned no
income in 1996 and very little income in 1997, the company must earn a high income from
this product to eliminate its loss. The company regarded its costs in two years as investment

costs and the company will now start to find new customers and determine its price.
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6. CONCLUSION

Although the two ABC methods have generally similar results in each year, as the
second ABC method includes relations of the activities, it will be used for making comments

on the product costs.

After analysis of the two years, it can be said that there are three nonprofitable
products in particular to make profitable:

(1) software development on the mainframe;
(2) education for Q software;
(3) software support for Z company.

While one approach to earn more fees from the products is to increase the price, if this
is not possible, the other approach is to decrease the products costs. The most appropriate
strategy to increase “software development on the mainframe” product income is to sell the
same product to another customer at an agreed price. The second strategy is to decrease the
cost if it is possible. The company tried the second strategy in 1997. As the highest cost of
this product consists of labor related costs, the company decreased the number of personnel
working for this product. Although losses from it decreased in 1997, it is still a nonprofitable
product. As it can be seen from table 6.1, the highest cost proportion of the product
belongs to the labor/fringe benefits (34 per cent). As it is high percentage, the product is
labor intensive. Therefore only if the company thinks that the sales of the product will be
less, decreasing the number of personnel is meaningful. The other important cost element of
the product is the system works activity cost at 14.4 per cent. So if this activity’s cost
decreases, the product’s cost decreases. As in this activity overtime cost is the second
highest cost after labor/fringe benefits costs, decreasing the overtime costs of the system
works will reduce “software development on the mainframe” product cost. The third
important cost element is depreciation cost at 11.8 per cent. Especially the mainframe

depreciation cost commands a high proportion of this cost.
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Table 6.1 “Software development on the mainframe” product’s important cost elements in

1997
Cost elements Percentage (%)
Labor/fringe costs 34
System works activity cost 144
Depreciation cost 11.8
Marketing and sales activity cost 8.6
General management activity cost 7.6
Improvement software quality activity cost 54

As it can be seen appendix K, 85.8 per cent of the “education for Q software” product
cost consists of total of labor/fringes costs and specific assignment costs. As 36.7 per cent of
the product cost is labor/fringe costs, it would be necessary to decrease the number of
personnel at the education department from two to one. Additionally the number of training
days throughout the year is inadequate to make the product profitable. If only one person
produces this product, the cost of the product will decrease. The company started to
implement this idea at the beginning of 1998. In 1997, other important cost element was
building rent at 24.6. This cost element is fixed in the total “education for Q software”
product cost, because there is an education room in the company which is reserved
especially for the education activity. Therefore to use this room efficiently, more education
should be given. Another important cost element is the improvement software activity cost.
As the most important cost element is general management activity cost with 58.3 per cent,
to reduce its cost this activities cost should be diminished. As one assistant general manager

is only related to this activity, its cost has become high.

Table 6.2 “Education for Q software” product’s important cost elements in 1997

Cost elements Percentage (%)
Labor/fringe costs 36.7
Building rent 246
Improvement software quality activity cost 11.7
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For “software support for Z company” the company must determine the accurate price
and find new customers which should be separate from the holding in order to increase the

product price.

ABC is not a cure-all. It does not provide automatic answers to what a manager should
do in any given situation. However, it does provide cost information that gives insight into
the cost consequences of making a particular decision, and does this far better than
traditional costing. As mentioned, before the X company priced the products not utilizing
the cost allocation methods, it did not know the accurate product costs and its profitable and
unprofitable products. After making cost analysis by utilizing ABC’s results, the accurate
costs give help to the company about which product should be in focus to make the

company profitable.

Implementation of ABC refers not only to understand the product costs, but also to
understand the organization and the activities. Generally organizations use ABC to reach
accurate product costs, however some organizations use it as part of an overall quality
productivity improvement initiative. Business process reengineering has become popular
because of its ability to improve the cost effectiveness of organizations. By driving out
waste and inefficiency, redesigned processes can simultaneously improve quality, cost, and
timeliness. Because understanding the cost of performing various activities (both current and
proposed) is essential if business process engineers are to design process changes that lead
to improved cost, ABC helps managers and engineers. However, as the X company had
finished its reengineering work before the activity-based costing implementation was started,
a little recurring activities which will be explained were found to eliminate from the

production process.

ABC will provide cost information helpful in pricing those services in which the
support organizations are competitive with alternative sources. Particularly when integrated
with benchmarking and other process management techniques, ABC can support

reengineering efforts in a variety of ways:
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(1) provide more accurate costs of products and services
(2) provide the cost of servicing different customers

(3) provide activity and process costs

(4) support value-added analyses

(5) provide the costs associated with poor quality

(6) help identify areas of potential improvement

(7) help prioritize and focus process reengineering efforts

(8) support investment justification of process improvement initiatives

As the X company has a lot of customers, it can make differentiation on the product
prices for each customer by utilizing the accurate cost. Therefore it can sell the products to

more customers and obtain more income.

The X company can find the new products costs easily by utilizing the cost

accumulation model created in the ABC method.

Activity analysis of the X company’s organization not only revealed the value-added
and non-value added activities, but also led the company to carry out the activities in more
efficient ways. For example, as the number of personnel at the marketing activity increased
from one to three in 1997, this number was not enough to introduce the new products to the
other customers. They still only write proposals to customers, because the number of the

customers also increased in 1997.

As the improvement software activity wrote all procedures related to the product
quality standards and also gave training courses to the personnel in 1996, only one personnel

was enough to lead personnel to implementing the product quality standards.

As there were personnel for PC support in PC and network support for the Y
company, a person for PC support at the company was not necessary. If a person needs the

PC support at the X company s/he tells the Help Desk team the problem, and then one
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person from the PC and network team can come to the X company on the specific days and

s’he solves her PC problem. Therefore costs of the products decrease.

There are two personnel to carry out “making operation works for the X company”
activity, now. As this activity’s overtime cost is high, hiring one more person and working in

relays can decrease this activity’s cost.

Making operation works for the Y company is carried out for arranging end of day
works of the Y bank. If the X company develops end of day’s software programs and
decreases the time needed to carry out end of day works, X company can decrease the

overtime cost.

Software development activities such as financial control, cash management, also
represent the teams at the company. As they are strictly separate from each other, if any
group has no project to do, it can wait a few days and it does not help another team. As this
situation increases this activities’ costs, teams should work together when needed. Thus, as
software development teams prepare a lot of documents which need more time, product
costs increases. Therefore, the quality department should find optimum in the number of

documents which are prepared by the software development teams.

Although software development teams prepare documents for the customers, the
education team also prepares documents for the customer to explain the Q package
programs. As there is no enough contact between these teams, the recurring activity exists

and it causes time loss and more cost.

Overall, implementation of the two ABC methods not only gave the X company
accurate product costs, but also gave a direct to focus on its activities which produce its

products.
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