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ACTIVITY BASED COSTING APPLICATION IN A MEDICAL
SUPPLIES MANUFACTURING COMPANY

ABSTRACT

Improvements in production technologies in additibom information and
communication systems, increases in internatiomahpetition and necessity of
customer oriented approach cause businesses tdasaedv methods in area of cost
management. Today, a cost information system is@rd to be restructured to

satisfy the needs of changing conditions and teigeotimely, accurate and reliable

information for managerial decisions.

The goal of this study is to develop an Activitysed Costing (ABC) model for a
company which manufactures disposable medical sgppb determine accurate
sales prices and make strategical decisions. i@l activities were examined and
modelled with IDEFO diagrams. After the activityst® were calculated, product
costs were found. At the end of the study, prodests calculated by ABC system
and current traditional costing system of the comypaere compared. By the help of
this analysis, right pricing decisions will madelte live in competitive market and

how the product costs will be reduced for targetgs will be determined.

Keywords: Activity Based Costing, IDEFO diagrams.



TIBBi MALZEMELER URETEN B iR IMALAT ISLETMESINDE
FAAL IYET TABANLI MAL TIYETLEND iRME UYGULAMASI

oz

Bilisim ve haberlgme sistemlerine ek olarak Uretim teknolojilerindgklismeler,
uluslararasi rekabetteki arire migteri odakl yaklaim gerekliligi sirketlerin maliyet
yonetimi alaninda yeni yontemler aramasina seb@pstlir. Bugtin, bir maliyet bilgi
sisteminden beklenen, glgen sartlarin ihtiyaclarini katlamasi igin yeniden
yapilandiriimasi ve yonetsel kararlardagdo ve guvenilir bilgiyi zamaninda

sglamasidir.

Bu calsmanin amaci, tek kullanimlik tibbi malzeme ureterfionada dg@ru sats
fiyatlarini  belirlemek ve stratejik kararlar almakcin Faaliyet Tabanli
Maliyetlendirme modeli gejtirmektir. ilk olarak tum aktiviteler incelenmive
IDEFO diyagramlari ile modellensgtir. Aktivite maliyetleri hesaplandiktan sonra
arin  maliyetleri elde edilmgiir. Calismanin  sonunda, Faaliyet Tabanl
Maliyetlendirme sistemi vagirketin mevcut geleneksel maliyetlendirme sistehai i
elde edilen Grin maliyetleri kakastiriimistir. Bu analiz yardimiyla, rekabetci
pazarda hayatta kalabilmek icin ga fiyatlandirma kararlari alinacak ve hedef

fiyatlar icin Grtin maliyetlerinin nasil durtlecei belirlenecektir.

Anahtar sozcukler: Faaliyet Tabanli Maliyetlendirme, IDEFO diyagramlar
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CHAPTER ONE
INTRODUCTION

1.1 Introduction

Changes in business environment as a consequencerefised globalization
have come with significant modifications in compesii products, processes and
services. Companies need to adjust their prodpctssesses and services to rapid
changes in order to gain competitive advantagdsarmglobal market. As competition
increases, companies aim to meet customer demairttis better, cheaper and
customized products. This goal supports a busieasgonment where marketing,
distribution, engineering and new production teghes become prominent. Faster
response supported with improved quality and loeast enhances the competitive
advantages of companies. Therefore, accurate atd-dgte costing information is
required for supporting timely and strategic dexisi Companies need a better
understanding of their products and services tocesd in today’'s business

environment.

In current competitive market, customers want hgglality products with lower
prices. So every company tries to organize andzetéffectively costs for materials,
direct labor, utilities, supply, management, andaoizational support. In general,
the cost of a product can be reduced by minimizst af the production. Decreasing
scrap rate or breakdown of machines can increas#uptivity and output quantity.
Minimizing the number of parts used in product,igeisg parts for ease of handling
and assembly and selecting the best material/psaz@abination for the economical
manufacturing of individual parts can reduce thenafacturing cost of a product. In
order to be competitive in the market, the compaegds to completely understand
how to organize effectively the costs of manufdotyrfor each department, each
activity, and each product in the company. In otdeanderstand and manage these
costs, the management team needs to find the cwdyses which effectively
demonstrates true costs in manufacturing and aedhe cost data to plan effective

strategies.



Costing systems enable managers to understandgispcervices, suppliers and
customers and to help make strategic decisions asichix of product line, product
pricing, identifying the locations for sourcing cpaments and assessing new
technologies. However, traditional costing systéhad strictly use a volume related
cost driver lead to distorted product costs in y&lananufacturing environment
where direct labor is less frequent and overheadscare high. The allocation of
overhead costs becomes a vital problem in prodastirgy if the proportion of
overhead costs is relatively higher than directtxo8s a result of the need for a
different costing system that uses multiple costedls including non volume related
cost drivers, Activity Based Costing (ABC) was dp&d to trace overhead costs

directly to products where traditional costing sys$ are not very successful.

ABC was developed as a response to changes in’sogiaduction environment
and market requirements. As a result of advancetintdogies in production
techniques, increased diversity in products andtgramportance of marketing and
distribution activities in the business environmeéhe proportion of direct costs is
decreasing as indirect or overhead costs are isiagaas components of total

product costs.

Unlike traditional costing systems which assumet theducts consume the
resources, ABC assumes that activities consumesun@=s and then costs are
allocated to products according to their demandHese activities. ABC can achieve
high accuracy in product costing by using multiglest drivers, differing from
traditional costing systems which utilize a singlest driver. Traditional costing
systems trace the overhead costs to the produthisawolume based cost driver
such as direct labor hours or machine hours. ABlzeg both volume related cost
drivers and non volume related cost drivers, sushset up hours, number of
purchase orders, and maintenance hours. Desigpenfiormance of ABC systems

heavily depend on cost driver selection.

ABC has an important role on improving quality apbductivity. A lot of

activity needs for production of every product aticactivities consumes resources.



Costs must been managed very good to stay in campet

1.2 Objective of the Research

The objective of this study is to develop an ABCd®loin a medical supplies
manufacturing company to make accurate sales pficesasts. All computations
made with Oracle because of the huge data and datignal difficulty. Moreover,

proposed model can be integrated current ERP sysitéime company.

1.3 Organization of the Thesis

This thesis demonstrates step by step how to demighimplement an ABC
system for a manufacturing company. It consistsothapters.

In Chapter Two, necessity of cost analysis has lexgtained. Then, traditional
costing systems and ABC system versus traditionatimg have been explained
briefly. In Chapter Three, application steps of ABf@ve been explained with
examples and benefits of using ABC have been predem Chapter Four, business
processing modeling techniques have been introdaced IDEFO diagrams have
been explained briefly to be used at activity deteation stage of ABC. In Chapter
Five, the ABC system has been applied to a medcgplies manufacturing
company. Firstly, general information about the pany has been given. Then,
ABC methodology and IDEFO diagrams have been used the ABC
implementation. Application results have been camgbavith company’s current
costing system to see differences between two mgsten Chapter Six, concluding

remarks has been presented.



CHAPTER TWO
COST ANALYSIS

2.1 Introduction to Costing

It is important for the company to know the mantdaag cost. The company can
thus know whether the product can be profitably ufactured and if so, at what
price it should sell. The manufacturing cost heipshe make or buy decisions for
parts of the product which might be outsourced. dwerall profit is affected by the
product mix which is manufactured by the compang. &result of knowing the
manufacturing costs, decisions can be made regandimether production of a
certain product should be terminated, and quastiifeeach product to be made so as

to maximize the utilization of resources.

Determination of cost of every product by detailedd accurately is very
important in the areas such as product pricingestwment analysis and assessment,
cost management and control, production, salesgsiment and cash budgets.
Accurate cost information must have to make praj@aisions. In order to retain the
competitive status, a company should be able teigeohigh quality services or
products in a short period of time with lowest polescost. In order to be able to
provide lower costs, accurate cost information esyvimportant and it affects the

pricing policies and performance reviews.

In a competitive market place, the cost of a prodian be the decisive factor
regarding whether the product succeeds or failee Tarket price depends on

internal and external factors to the company. Thedade:

Total cost to the company,

Marketing and distribution costs,
 Price of comparable products on the market,

* Desired market share.



Generally product price is determined by cost bdsishows lowest level of the
price. Sales price is calculated with the addipoofit on cost. This is cost plus profit

approach.

Companies need cost information with three reagensrally;

1. To generate cost information on financial tablesicWhare prepared for

presentation of information to investors, creditansl government agencies.

2. To collect performance information that cannot leamed from financial

reports which include data related to all of thenpany.

3. To provide necessary costing information to managenn decision making
process oriented to future. For example, decisiostarting to production for
new products, decision of ending to production fexisting products,

determination of opportunity on price, quality esetvice, preparing budgets.

Since lots of the companies do not produce only kimel of product and
sometimes production processes are very complicatest calculations become
difficult. So companies develop cost systems whiehsuitable their own production

environments.
2.2 General Cost Structure

Figure 2.1 shows cost elements in unit price ofredpct for all stages from
beginning of production to sales. According to pcitbn stages, costs can be
classified as follows.

2.2.1 Production Costs

Cost elements which constitute manufactured predogsts can be divided into

three categories.



Profit
Sales Cost
General
Administration Cos|
General
Production Cog Broduct
; ; Factory Production Total Unit Saleq
Direct Matrial -

Cost Direct Cost Cost Cost Cost Price
Direct Labor

Cost

Figure 2.1 Costs according to production stageki @& #rmaneri, 2006)

2.2.1.1 Direct Material Costs

This cost includes costs of raw materials which wed in manufacturing of a
product directly. The simplest and most widely ussethod is to calculate average
of the input prices of the materials which are enthe stock in different dates. Other
methods are FIFO and LIFO.

2.2.1.2 Direct Labor Costs
This cost includes salaries of the workers who allstuwork in production.

Salaries of indirect labors such as maintenanceopeel, warehouse personnel are

in general production costs.



2.2.1.3 General Production Costs (Overhead Costs)

This cost includes indirect labor costs, indirectatenial costs, especially
depreciations, renting, insurance expenses, enesigy heating expenses.
Determination and distribution of general producticosts creates important
problems for business management. These costsdsheudistributed in accordance
with business goals and cost politics. In practibeye is a lot of easy method for
distribution of general production costs, such asctl labor costs method, direct
labor hour method, direct material method (Eski &naneri, 2006).

The total manufacturing costs can be classifieseieral ways. For example, they

divided into material and production costs. Theyrakso be classified as

» Direct costswhich include material and labor costs and caadsigned to the

product. They affect product costs directly.

e Indirect or overhead costsuch as heating and lighting which cannot be
directly assigned to the product. They provide wwity of production
activities.

Moreover, the costs may be divided into:

* Variable costavhich consist of direct costs and variable ovedheasts. They
include material costs per unit and processingsciasteach unit produced, i.e.
direct labor and machine time. These costs likegneeating increase with
the increase in production volume decrease with the decrease in production

volume.

» Fixed costswvhich remain constant over a period of time. Thegiude set-up
and tooling costs for each batch produced. Theses aoes not increase or
decrease by the amount of the production in aicetitae period. (i.e. renting,

depreciation, insurance and consultancy expenses)



A way of costing a product which is used by maasnpanies is called traditional
cost breakdown. Direct costs are direct labor a@ateral costs. All other costs are
collected under the name of overhead. The overlesmigned to a product is
proportional to the direct labor, material cosaarombination of material and direct
labor. This assignment can cause distribution efoerhead costs wrongly (Hundal,
1997).

Ben-Arieh & Qian (2003) classified cost estimationethods as intuitive,
analogical, parametric and analytical methods. ifihgitive methods are based on
past experience of the cost estimator. The anabgiethods determine the cost of a
product according to similarity to other productdhose cost is known. The
parametric methods estimate the costs of a proftoot parameters, which are
usually used by the designers. These parametdtemake the cost with a simple
equation. Analytical methods such as ABC allow e&tbn of the cost of a product

from a decomposition of the work into operationsctivities with their related cost.

2.2.2 Non-Production Costs

This costs which are not related to productionvéets, should be taken into
consideration in determining sales price of thedpod. These are general
administration costs and sales costs. General astnaition costs include
management and organization expenses related moesasnanagement. Sales costs
include distribution costs of products in marketipgocess, advertisement and
promotion expenses, sales commissions, and expexlated to salesperson (Eski &
Armaneri, 2006).

2.3 Comparison of Traditional Costing and Activity Based Costing

2.3.1 Traditional Costing

Cost management systems are tools for managensde&rsiand the performance

of production systems and employees. If a costppya@ach which they rely on is not



suitable, then their estimation on business perdoice can mislead them to reject
automation investment projects necessary for impleing manufacturing strategies
such as Just-in-Time (JIT) manufacturing and TQahlity Management (TQM).
The traditional cost management systems which wereloped decades ago for
costing labor intensive products can not make cosduction of process
improvements in advanced manufacturing systems. tiidditional costing fails to
report the process improvements and it is also len@bdetermine the cost of the

activities being done by the organization (Chergg)9

In the traditional approach, unit product costasrfd according to variable and
fixed overhead costs. The fixed costs are allocéesked on the assumption that
products use overhead resources in proportionet@dhiable costs. So, the allocation
may be proportional to the material costs or labosts or machine time. This
method can cause that higher costs are distridatexv volume products rather than
high volume products (Hundal, 1997).

Traditional costing systems assume that differeatlpcts produced on the same
facility use overheads with proportion to theiredit labor time or direct resource.
This assumption is not true for modern productigsteans, because different types
of products which are produced in the same facihgy rarely use overheads with
proportion to the direct labor time. Therefore, teosalculated with traditional
costing may gives too much distorted informationwlproduction cost to decision

makers.

Traditional costing systems provide only finandidlormation and they are not
concerned with factors such as quality and serios financial information such as
defect rates and throughput rates in each actiwiput of the scope of the traditional

costing system (Gunasekaran et al., 1999).

Traditional costing method can be explained wittsimple example. In this
example, a company produces two types of produitt similar production process.

It is supposed that the company trace productiosiscaveekly. Company has
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technology intensive production system, so genamadluction costs are distributed
by machine hour driver. Total general productiostaaf the company is 15000 per

week. In Table 2.1, necessary data for calculadfaimit product costs can be seen.

Table 2.1 Production and cost data

Product X ProductY

Direct material cost 25 18
Direct labor cost 20 22
Machine A (min.) 15 10
Machine B (min.) 15 30
Machine C (min.) 15 5
Machine D (min.) 15 5
Total machine time / Unit product 60 50

If the company produces 100 of product X and 3@roduct Y in a week, unit

product costs are calculated as is seen in Table 2.

Table 2.2 Unit production cost for 100 of producaixd 30 of product Y
Product X Product Y

Production amount / week 100 30
Direct material cost 2500 540
Direct labor cost 2000 660
Machine A (min.) 3000 600
Machine B (min.) 3000 1800
Machine C (min.) 3000 300
Machine D (min.) 3000 300
Total cost 16500 4200
Unit cost 165 140

If weekly production of the company decreases 2pBoduct X in a week will
produce 80 units and product Y will produce 24 sinBut general production costs
will remain 15000 without change. Effects of redoicton production volume to unit

product cost can be seen in Table 2.3.

As it is seen above Table 2.2 and Table 2.3, perigweeekly) general production
costs distributed by only one driver (machine uségee) in proportion to the
production volume at the same period. At this metlioperiodic production volume
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changes, per unit installed direct material anddadifabor costs does not change. But
the problem occurred at the point of loading ofimas costs that includes important
cost elements in general production costs anddhewnccepted constant periodically.
It causes differences in unit product costs pecalti. This situation can be seen in
the tables. 20% reduction on weekly production rauincreased unit production

cost to 30 for X and 25 for Y. Because of impacpadduction volume fluctuations

on unit product costs, management can not do $knt strategic plans and produce

efficient pricing and promotion decisions.

Table 2.3 Unit production cost for 80 of producaid 24 of product Y
Product X Product Y

Production amount / week 80 24
Direct material cost 2000 432
Direct labor cost 1600 528
Machine A (min.) 3000 600
Machine B (min.) 3000 1800
Machine C (min.) 3000 300
Machine D (min.) 3000 300
Total cost 15600 3960
Unit cost 195 165

Traditional performance measures are based ondigaesults which are derived
from the general ledger, budget and standard gpstystems. Some common

problems related to traditional cost managemeriesys are as following:

» Traditional costing systems look backward. Thugjaaizations have trouble
using this information to influence the future. Wiraditional systems, there
are no answers to the question “What does it sautaburrent or future

processes and practices?”

» Traditional costing techniques fail in capturingstdSo allocation methods do
not reflect the true cost across the operations dfusiness. As a result,
operational management tends to ignore cost infooma



12

* In a traditional costing system, reporting of cadtes not reflect the true flow

of processes in the business.

* A traditional costing system does not focus on @ustr. There is no

differentiation between activity costs and addelde&o customers.

» Traditional costing systems do not identify keytai$vers for overhead costs.

So the change and development of organizationgtiexamined.

« Traditional costing systems do not point out howntprove current processes.

The most important problem is that costing is cauyoutput measure, and it is
only used at the organizational level. Traditiomalsting focuses on gathering
information for external reporting and upper mamaget review. Consequently,
there is very high level of aggregation and litdes level of detailed reported. Since
reports are only produced on a monthly, quartenygven yearly basis, there is little
focus placed on how to use the financial informatio improve the organization and

increase profits.

2.3.2 Activity Based Costing versus Traditional Costing

In traditional costing methods, most companies pceda narrow range of
products. Applying the same methods for a wide eamigproducts causes incorrect
cost information. Accurate cost information is uded management and control
purposes from production to marketing. Therefordpction costs and value added
activities are very important. ABC aims not only &dlocate overhead costs
accurately, but also identifies the areas of wakteonsiders that activities like
purchasing, receiving, setting up and running a himec consume resources, and
products consume activities. So ABC traces the obgiroducts according to the
activities which are performed on and gives moieate cost information with less
distortion (Gunasekaran & Sarhadi, 1998).
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ABC system is different from traditional systemtivo ways: first, cost pools are
defined as activities rather than production cesiters and secondly, the cost drivers
used to assign activity costs are structurallyedéht from those used in traditional
costing systems. In traditional costing systemseatlimaterials and direct labor are
the only costs traced directly to the product. Maoturing overhead costs are not
traced, but they are allocated to the productigpadenents. They may be traced to
an activity or a service department or some otlust objective, but not to the
product itself. The ABC method identifies the aities that drive costs by
consuming resources. Cost drivers are items sudarmader of units produced, labor
hours, hours of equipment time, or number of ordeceived. Traditional costing
systems are known to distort the cost informatignuling traditional overhead
allocation methods that rely on direct resourceshsas labor hours. On the other
hand, ABC has gained the recognition of a more rateucost estimation and
calculation method (Ben-Arieh & Qian, 2003).

Traditional costing calculates the total cost off raterials and direct labor and
then it applies overhead costs using an arbitrbogation factor such as the volume
of production. On the other hand, ABC distributaesiable, fixed, and overhead costs
directly to each product or service by using thavdes required to produce the
product or service. The total cost of a productewice with ABC equals the cost of
raw materials plus the total cost of all activitiesed to produce it (Rezaie et al.,
2008).

ABC system based on that concept; products consamgany resources on the
basis of activities and so indirect expenses mustclassified on the basis of
activities. It is a cost and management concepthvistablish linear relationship on
various levels regardless only production voluméwben product and indirect
expenses. In traditional costing system, generadiymtion expenses distributed to
products with a predetermined coefficient. In othverds, it is assumed that there is
a linear relationship between produced productprorvided service volume and
expenses. In ABC system, general production exgesigeaccumulated on the basis

of activities which are necessary for continuitypodduction and they are distributed
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to products in various activity levels via costvers. In the next stage, general
production costs are distributed to cost objedte fob, product, and service in

proportion to consumed activities.



CHAPTER THREE
ACTIVITY BASED COSTING

3.1 Introduction to Activity Based Costing

Since traditional costing system is not designebdesuitable for new production
environments and companies are insufficient in rgarial decisions such as product
pricing, product profitability analysis, new seagshbegan. In 1980s, rapid expansion
of Advance Manufacturing Technology and Japanese mbving with effective
new management concepts like Just in Time (JIT)dyecbon, Total Quality
Management (TQM) was posing the greatest threadrugrican industry. Effects of
globalization in the world on American industry sad to search for new cost. First
studies were made by Robert Kaplan and Robin Codpesmall percentage of
organizations adopted it. Studies on ABC expanded amergence of the lack of
traditional costing (Oker, 2003).

Since ABC was introduced by Kaplan and Cooper asli@nnative to traditional
costing techniques, it has been increasingly usedcaomplex manufacturing
organizations. ABC models the relationships betwaelucts and resources which

are used in their production at all stages (Ozldagtal., 2004).

ABC operates on a simple concept of two stage as®gt of costs; resources are
consumed by activities and activities are consulnepdroducts or services to satisfy
customer demands. ABC takes a two stage approaalotmating overhead costs to
products based on multiple cost drivers at varieusls of activity. In the first stage,
overhead costs are assigned to cost pools withimctivity centre based upon
activity driven cost drivers. In the second stamesrhead costs are allocated from the
cost pools to the products based on the produotisumption of indirect activities.
During the moving from ABC to an Activity Based Magement (ABM) system,

there is also a transition from a cost assignmeetv \(i.e. from resources~
activities — cost objects) to a process management view (bst drivers—

activities— performance measures) as shown in Figure 3.1v@&heal section

15
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includes the strategic view that measures the eost performance of related
activities and the products and service that ubeset activities. The horizontal
section is the operational view that focuses on ageng the activities and their
processes. While an activity based approach is fmethoth strategic ABC and
operational ABM, it is used in differing ways.

Cost Assignment View

Resources

(What is used to ddg

work?) Activity Based
Process View ! Management
Cost Drivers Activities Performance
Measures
(What causes workp) » (What is the type o >
work?) (How well work is
done
\4
Cost Objects

(To what or for
whom work is don€)

Activity Based Costing

Figure 3.1 Activity Based Costing/Management infation system (Gupta & Galloway, 2003)

ABC focuses on the strategic view of cost whiclcadled the cost assignment
view. It gives information such as product costiagd distribution channel costing.
As noted in the Figure 3.1, the assignment of csstione with a two stage driver
model that goes first from resources to activi{eage 1) and then from activities to
cost objects (stage 2). Because of these assigajrantactivity driver represents a
line item on the bill of activities for a particulost object like a product or
customer. A bill of activities lists each activiggtivity drivers, number of units, unit

cost per driver, and extended cost compose theftotany particular cost object.

Moreover ABM focuses on the operational view oftamhich is often called the

process view. It provides information such as d#gtiattributes for cost reduction
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opportunities, cost of quality statements, andgrerbnce improvement ideas. ABM
deals with cost drivers instead of activity drivers

3.2 Literature Review

There is a wide variety of research about ABC. bsthof the research, traditional
costing systems and ABC were compared. While theyewgiving failures of

traditional costing systems, advantage of ABC wghllghted with examples.

Chen (1996) pointed out the need for using ABC iamglementation guidelines

for justifying advanced factory management systefitis an example.

Hundal (1997) described cost structures and costiathods. A comparison of
traditional costing and ABC was made with an exanmplhe example shows that

larger lot size leads to lower cost.

Gunasekaran & Sarhadi (1998) gave a frameworkh®irmplementation of ABC.
Some cases for five Finnish companies from diffeseictors were presented to show
implementation of ABC in their organizations. Stefsmplementation process for
ABC are identification the cost objects, analyzthg activities, identification cost

allocation methods and monitoring implementation.

Gunasekaran et al. (1999) investigated the cosagament practices in small and
medium enterprises and gave a framework in impleatem of ABC.
Implementation steps include top management comemitjrorganization of ABC
program, seminar on ABC, incentive to motivate ipgration, education and
training on ABC, analysis of the critical activiieidentify value adding and non-

value adding activities, and monitor the implem&ata

Gunasekaran & Singh (1999) made an application ismall company that
produces machines for photo framing industry. Thedive is to develop an ABC

system that will produce more accurate cost infeionaand provide information to a
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make or buy decision for parts and implication &@®\on the operations control and

the performance of the whole company.

Rasmussen et al. (1999) presented an integratedlasion and activity based
approach for determining the best sequencing scHemprocessing a part family
through a manufacturing cell. An example was givendetermine the best part

sequence in a U-shaped manufacturing cell.

Gunasekaran et al. (2000) made an application d/AB a company to make
accurate strategical decisions. Performance measuate at activity level was

pointed out. A model was developed to describe aorapts of the ABM.

Ben-Arieh & Qian (2003) presented a methodologysihg ABC to evaluate the
cost of design and development activity for mactiiparts. The activities were
analyzed using IDEFO methodology. The applicatibABC towards analysis of the
design and development costs was demonstrated. Rampme for ABC

implementation was given for design and developroéndtational parts.

Gupta & Galloway (2003) discussed how an ActivigsBd Costing/Management
(ABC/M) systems can support effective operationsdetision making processes
such as production planning and design, qualityagament and control, process
design and improvement, inventory and procuremeahagement, capacity and
investment management, work force management, eemposnt and accountability,
roles and responsibilities, performance measuresieSmanagerial implications of

ABM systems and implementations for operations rgarsawere given.

Needy et al. (2003) presented the results of aystualving the implementation
of ABC in three small manufacturing companies wigss than 100 employees.
Costing system needs and implementation methodolegye discussed. ABC
implementation process consists of four phases;sy@sem evaluation, ABC design,
ABC implementation and system evaluation and vabda
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Nachtmann & Al-Rifai (2004) developed an ABC systeman air conditioner
manufacturing company. In this study, the compamyan problem is the current
traditional costing accounting system that is reaiu@ately representing their product
cost behavior. The research objective is compariomroposed ABC system and
current costing system which allocated overheatsagsing direct labor hours as the
single cost driver and pointing out that ABC systean provide more accurate
indirect cost information and helps in making progduprocess improvement
decisions. In assignment of overhead costs to posis, an expense activity

dependence matrix was used.

Ozbayrak et al. (2004) gave a model to estimatentheufacturing and product
costs by using ABC and simulation in an advancedufaturing system that is run
under either a push or pull system. Manufacturictgydies were described alongside
a mathematical model which calculates the unitscoEmanufactured products using
ABC analysis and provides basic data for simulatimdel. An experimental study
was done to demonstrate calculation of productscoster different manufacturing

scenarios.

Roztocki et al. (2004) proposed a procedure farsiteon from traditional costing
system to ABC system for especially small companiesthis method, overhead
expenses such as administration, rent, utilitiee, @mpiled into product cost
information using newly developed matrices. Usihgse matrices, calculations
related to costs become easy and overhead costsaeeel without difficulty to the
cost objects. The use of proposed procedure istiflted using actual data from a

small manufacturing company.

Baykasglu & Kaplanglu (2008) presented an application of ABC to a land
transportation company. Business process modelind analytical hierarchy
approach were proposed with ABC. The results obthirom the ABC analyses are
also compared with the traditional cost accounpractice of the company in order

to see if there is a difference.
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Park & Simpson (2008) presented a production cestmation framework to
design cost effective product families. A case gtués given to demonstrate the
proposed use of ABC system. Activity costs were pealpto individual parts in the

product family with the name of cost modularization

Qian & Ben-Arieh (2008) proposed a cost estimatioodel which links ABC
with parametric cost representations of designdswtlopment phases of machined
rotational parts. Different parametric models walso presented to apply at design
phase by using part’'s geometrical parameters. Demsigjvities were modeled with
IDEFO diagrams. Product cost estimation methodshen product family design
supports decisions, such as supply chain selecpone decision, and optimal

platform in one product family.

Rezaie et al. (2008) proposed a model for the implaation of ABC using the
product cost tree concept for flexible manufactyrsystems. An application was
done in a forging industry. A comparison betweenCA&nd traditional costing was

carried out from the case study.

3.3 Basic Concept of Activity Based Costing

The basic concept behind product costing in an AB§&em is that the total cost
of a product equals the cost of all value addirtiy#ies to produce it. According to
the ABC system while some of the overhead resounm¥sase in proportion to the
volume of products produced, the rest of the owmthesources do not. The ABC
system has the following cost allocation bases ast arivers (Gunesakaran &
Sarhadi, 1998):

* Unit-level bases, which assume that inputs increasproportion to the

number of units produced (e.g. material, directotabmachine costs,

energy),
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» Batch-level bases, which assume that inputs varyroportion to the
number of batches produced (such as machine sghurphase orders,

inspection, material handling),

* Product-level bases, which assume that inputs ecessary to support the
production of each different type of product (epgoduct and process

engineering),

* Facility level bases, which simply sustain a fagii general manufacturing

process (e.g. building, utilities, and general nggmaent).

ABC can be used to identify non-value adding atiégiand eliminate them with
the objective to improve the performance of a maciwifring system. An activity cost
is the summation of costs of resources that are bgethat activity. The basic

concept in ABC,;

Product cost = Raw material cost + Activities cost

ABC model has two stages as shown in Figure 3.2hdnfirst stage, costs are
assigned to cost pools within an activity centeseloaon a cost driver. There is no
equivalent step in a traditional costing approalchthe second stage, costs are
allocated from the cost pools to a product basetherproduct’s consumption of the
activities. This stage is similar to a traditior@sting approach except that the
traditional approach solely uses volume relatedastaristics of the product without
consideration for non-volume related charactesgssiech as number of setups, setup

hours and number of orders (Roztocki et al., 2004).

Cost calculation of the products or services istlam the determination of direct
costs and indirect costs and then summing thenmtbthe individual cost of each
element. Traditional costing involves collectinglirect costs from departments and
then allocates them to products or services. Therh@ads distribution to the

products or services is performed by a single velucost driver and there is
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generally only one stage for allocation of the tveads to the cost objects. It is not a
sufficient method for a detailed cost analysis. tba other hand, the main premise
behind ABC is to classify overheads and to allotiaéen to end products based upon
the activities required to produce these prodBaykas@lu & Kaplangzlu, 2008)

Expense Expense Expense
1 2 3
First l l l
Cost Drive Cost Drive Cost Drive
Stage
Activity Activity Activity
1 2 3
Second l l l
CostDriver Cost Drive Cost Drive
Stage
Product Product
1 2

Figure 3.2 Relationship among expense categoritigjtees, and products (Roztocki et al., 2004)

ABC systems examine all activities which are ralgvto the production of a
product and try to determine what portion of eaeBource is consumed. The
information which comes from ABC/M systems can ha¢permine which products
are profitable, which customers are the most vaéyabhether processes are value-
added or not, and where efforts toward improvensfiduld be made (Gupta &
Galloway, 2003).

If the example about traditional costing in prewalapter is discussed with ABC
approach, first of all weekly general productionstsothat is 15000 must be
examined. Each four machines can be considereiffeedt activities. In the second
phase, share of total general production costevery activity (machine) can be
studied. Thirdly, a driver that is independent e&lrproduction volume must be
determined for every activity. In this example, klgeproduction capacity for every
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machine can be a driver for full capacity productidable 3.1 gives calculation of

cost driver for all activities.

Table 3.1 Capacity and cost data

cost/week capacity (min) cost/unit

Activity A 750 3000 0.25
Activity B 12000 2400 5.00
Activity C 1000 2500 0.40
Activity D 1250 2500 0.50

As it is seen in Table 3.2, unit product costs geeerated with usage rate of
different activities that constitute general pragut costs. Thus, unit product costs
does not effect from periodic fluctuations on praiitn volume and more stable
decisions of pricing, sales, promotion are madem@any management can do
efficient applications in cost management and @brds a result of examining of

different cost factors that constitute general pation costs indivually.

Table 3.2 Unit product costs according to ABC
cost/unit (X) cost/unit (Y)

Direct material cost 25 18
Direct labor cost 20 22
Machine A 3.75 2.50
Machine B 75 150
Machine C 6 2
Machine D 7.5 2.5
Unit cost 137 197

3.4 Information Gathering Procedures

Gathering information is necessary in order toease accuracy of final product
costs. An important part of the required data & phoportions needed in each stage
of an ABC system. Each activity consumes a poriddnan expense category.
Similarly, each product consumes a portion of ativiédg. For instance, quote
preparation activity consumes 10% of administraggpenses. There are many ways
to obtain these proportions and the selected prweedvill impact the desired

accuracy. Three levels of data accuracy can be insestimating these proportions:
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educated guess, systematic appraisal, and cohlecfiaeal data(Roztocki et al.,
2004).

3.4.1 Educated Guess

If real data cannot be obtained or data collecatimmnot be succeed financially, an
educated guess can be made in order to genergierppoms. These guesses should
be done collaboratively by management, financiajanizers and operational
employees who are associated with the costing certes an educated guess of the
proportions of costs allocated in both stages ofCABethodology is provided. The
level of accuracy obtained is based on a combinatidhe teams’ diversity and their

knowledge of the cost center.

3.4.2 Systematic Appraisal

A more scientific way to obtain the proportions fivacing costs is using a

systematic technique such as Analytic Hierarchraktess (AHP).

AHP is a suitable tool for pulling subjective indlual opinion into more
representative information. For example, AHP cdmddused if the allocation of a
gasoline expense is needed between three cost pbalh are sales, delivery and
maintenance. By asking the departments that conshisieesource to evaluate what
percentage of mileage they accumulate in a cepiiiod of time, AHP can generate

the percentage of this expense and allocate tie@ppropriate cost pool.

A second area in which AHP can be used is to akottee expense from the cost
pool to each product. At this step it is importémtdetermine an appropriate cost
driver in order to achieve the desired level ofumacy. For example, suppose we
wish to trace the sales cost pool to each prodboe approach is to estimate the
level of sales activity needed for each of the vitlial products. For example, a
company produces five products. Product A is a wegfl established product

requiring minimal effort from the sales represenes when they talk to potential
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consumers. On the other hand, products B, C, amadeln the middle of their life
cycle. Finally, product E is a new product that sitmes a lot of the sales
representatives’ time. Instead of allocating anaégmount of sales expenses to each
of the products, AHP can provide an estimation thatld allow the company to
trace this cost more accurately to the producte fMethodology followed by AHP
requires first a determination of the factors tlaatount for cost relationships
between activities and products. Locations of trémesales and time spent with the
client discussing each individual product may benscexamples of these factors.
Secondly, the sales representative assigns a aaknong products according to the
distance needed to support them. A second rankimang products is established in
proportion to the time spent with the customer.aifyn the subjective rankings of
sales representatives are combined by AHP andsré&diosales expenditure among

the five products are obtained.

3.4.3 Collection of Actual Data

The most accurate procedure for computing propustis the collection of real
data. In most cases, a data collection procedurst rha developed and data
collection equipment may need to be purchased. dMere collection of the data will
need to be timely and skilled collectors may beunegl. The results often have to be
analyzed using statistical methods. For examplb, gampling can be used to
estimate the proportion of time dedicated to superthe manufacturing of a
particular product. In this case, the supervisingimeer is asked, at random time
intervals, to specify the product being currentiypervised. Based on this data, the

information needed can be obtained (Roztocki e2alD4)

3.5 Application Steps of Activity Based Costing

3.5.1 I dentification of Overhead Expenses Categories

Identifying the overhead cost categories, suckeas msurance, labor is the most

important step in developing an ABC system. Expensay from department to
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department so it is necessary to investigate eaplartment separately and identify
what indirect resources are consumed and by howhmiibis cost data can be

obtained from accounting.

According to an example that is given by Roztoekial. (2004), the overhead
costs of a typical small manufacturing firm candaen in Table 3.3. The example
uses the average of actual costs which are clkedsifrom several small
manufacturing companies to represent the costs diypécal small business

enterprise.

Table 3.3 Expense categories and their respeatisiedrivers (Roztocki et al., 2004)

Expense Category Cost ($Tost Drivers

Administration 270000 Time (hours)

Depreciation 180000Dollar use of resources ($)

Rent and utilities 150000Space (fl)

Office expenses 70000Level of use of office resources (%)
Transport 50000 Distance (miles)

Interest 45000 Cost of the activity ($)

Product shipment 45000Weight (Ibs.)

Business travel 45000Distance (miles)

Business insurance and 40000 Cost of resource used by the activity ($)
legal expenses

Advertising 40000 Level of benefit
Entertainment 20000Level of importance of customer (%)
Miscellaneous expenses 450080ne

3.5.2 ldentification of Activities or Cost Pools

Activities are undertaken for many purposes. Sofmibem directly manufacture
products, while others indirectly support manufaetsuch as the quality department
and material handling. Some activities support lisiness as a whole, such as
recruitment and training or the parts of the IT alément that keep the network

running. Other activities are directly associateithveustomers, such as the sales
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force or more indirectly within the credit contrdepartment. Other parts of the
business are working on activities to create aebdtiture, such as new product
development and others are working on influenciogeptial customers, such as

marketing and advertising.

The complete business process should be dividem antset of activities to
implement ABC. In order to establish the neededvisiets for ABC, homogeneous
processes must be grouped together (Roztocki ,eP@D4). There can be a lot of
activities performed to produce end products inctica. For example, a setup
punching machine process can be decomposed interousimicro activities such
as identifying tools required, cutting tools forchkashape and size, going to tool crip,
selecting the tool, bring tool to the machine, &ach a detailed process description
is not practical in the development of an ABC systeActivities should be
aggregated into cost pools based on similar cagerdbehavior (Nachtmann & Al-
Rifai, 2004).

There are two factors which drive the cost of measent associated with the
number of cost pools in an ABC system. The firs¢ @ that the system designer
must specify the resources consumed by each gcand how many times the same
activity is used for the same output. If the numbgioutputs is high, identifying
numerous activities can lead to a huge data caletask. Second, if the number of
cost pools gets larger, the activity-output relagioips become more difficult and
costly to measure. In order to reduce complexityy lactivities that are most
important and highly related to indirect resouromsumption should be identified
(Nachtmann & Al-Rifai, 2004).

In small and medium enterprises, generally the ramalb activities in a business
may range from 10 to 200. It is not possible tolgsis all of them at once due to
limited time and resources. The key is then to $omu the most critical activities that
will help the effective operation of the businegable 3.4 shows main activities for
the example given by Roztocki et al. (2004).
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Table 3.4 Main activities and their second staget ddvers (Roztocki et al., 2004)

Activity Cost Driver

Customer contact Number of customer contacts
Quote preparation Number of quotes
Engineering work Engineering hours

Material purchasing Number of purchase orders
Production preparation Number of production runs
Material receiving and handling Number of recepdion

Production management and supervision  Product exitpl

Quiality assurance Product complexity
Product shipping Distance
Customer payment administration Number of payments

General management and administration  Intensitctvities

It is aimed to determine all major activities ahdit relationships by making use
of process modelling study. A process model iscéffe for better work assignment,
effective organization and cost estimation. Devetbprocess models increased the
efficiency of ABC implementation considerably (Bagkslu & Kaplangslu, 2008).

All processes from purchasing raw material to aelivg finished products to
customers must be examined in detail and activitwbsch generate cumulative
process and their costs must be determined forahdl accurate general production

costs. Business process modelling techniques witamined in the next chapter.

3.5.3 I dentification of Expense Drivers

After the main activities have been defined, altotst of each activity can be
calculated. Firstly, the expense categories relataxhch activity are identified. Cost
drivers have to be identified for each expensegmateto properly trace the expenses
to each activity (Roztocki et al., 2004). Table al8o gives expense drivers which

are first stage cost drivers for sample company.
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Cost drivers are used also as a part of the pedlocen management system. The
performance measures chosen should assist in magitbie progress of controlling
activity costs. They should be reviewed periodicaltveryone should be able to
understand the performance measures. Daily opesasbould be managed on the
basis of these key measures. The evaluation ofames should be linked to the
performance indicators selected. Selection of thedieators is a critical process in
ABC.

3.5.4 Assignment of Overhead Coststo Activities

After the cost pools have been identified, indiregources must be mapped to
these cost pools according to the rate in whiclr th&sociated activities consume
these resources. Indirect resource consumptiorbeaassigned to activities in three
ways: direct charging, estimation, and arbitrafgcation. Direct charging involves
the measurement and tracking of the actual consamif the resources by the
activities. This method requires large investmesftsime and effort and is rarely
practical or economically justified. ABC system ideers typically estimate the
resources consumed by each activity cost pool giraurveys and interviews of key

personnel.

Roztocki et al. (2004) provide an efficient andteysatic method for estimating
cost pool resource consumption through the usenaéxgense activity dependence
matrix. The activities that contribute to each exgee are identified and expense-
activity dependence (EAD) matrix is created. Thpemse categories represent the
columns of the EAD matrix, whereas the activitiepresent the rows. If the the
activity i contributes to the expense category pha&ckmark is placed in cell i, j
(Table 3.5). After this step, each cell that camaa checkmark is replaced by a
proportion which is estimated. Each column of th&DEmatrix must add up to 1.

The following equation is applied to obtain theued of each activity (Table 3.6).

TCA (i) = ZMlExpense () * EAD (i, ))
IE
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where
TCA (i) =Total cost of activity
M = Number of expense categories
Expense (j) 2/alue of expense category

EAD (i, j) = Entryi, j in expense activity dependence matrix.

Table 3.5 Expense-activity dependence (EAD) mdRioztocki et al., 2004)

Expense Category
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Activities 2388 86 - % & 2398 % § s3
Customer Contact V VoA N AR
Quote Preparation \/ NA
Engineering Work v NN N N, N
Material Purchasing \ oA l
Production Preparation \ oA \/
Material Receiving and Handling NN A N N
Production Management \ NN \
Quality Assurance NV ERRENARN, N
Product Shipment V VoA A \/ N
Customer Payment N A N
General Management v v A v V v N W

3.5.5 Identification of Activity Drivers

In the second stage, activities are traced to mtsdusing activity drivers which
are second stage cost drivers. Activity drivers sneathe frequency and intensity of
the demand placed on activities by cost objecteyTdre a one to one relationship
with the activity. Table 3.4 also shows cost drisveith related activities.



Table 3.6 Expense-activity dependence (EAD) mgRioztocki et al., 2004)

Expense Category ©
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Customer Contact 0.06 0.01 0.24 0.63 0.64 0.58 0.10
Quote Preparation 0.10 0.05 0.14 0.10
Engineering Work 0.100.70 0.12 0.08 0.14 0.10
Material Purchasing 0.08 0.09 0.09 0.80
Production Preparation  0.04 0.11 0.03 0.10
Material Receiving and
Handling 0.05 0.09 0.06 0.40 0.11 0.10
Production Managemeni.20 0.13 0.01 0.10
Quality Assurance 0.10.30 0.20 0.02 0.10
Product Shipment 0.05 0.12 0.05 0.60 1.00 0.23 0.10
Customer Payment 0.04 0.01 0.08 0.46 0.10
General Management 0.18 0.07 0.20 0.20 0.23 0.20 0.360.42 0.10

3.5.6 Assignment of Activity Costs to Products

In this step, the activities consumed by each prbdue identified and the

activity-product dependence (APD) matrix is creat€te activities represent the
column of the APD matrix, whereas the productsesent the rows. If the product i
consumes the activity j, a checkmark is placedhencell i, j. Then each cell that
contains a checkmark is replaced by a proportiorchvis estimated as shown in

Table 3.7. Each column of the APD matrix must agdaul. The following equation

is applied to obtain the values of each product.

OCP (i) =§1TCA () * APD (i, ))
e

where
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OCP (i) =Overhead cost of product

N = Number of activities

TCA (j) =Value of activityj

APD (i, j) = Entryi, j in activity product dependence matrix

Table 3.7 Activity-product dependence (APD) maffoztocki et al., 2004)

Activities

gineering Wor
Material Receiving and Handli

Customer Conta
Quote Preparatic
Production Preparatit
Production Manageme
Quality Assuranc
Product Shipme!
Customer Payme
General Manageent

Products

o |Material Purchasir

© En
N
o

Product 1 14 021 012 034 100 032 0.21330
Product 2 0.53 0.60 0.10 0.34 0.27 0.41 0.27 0.2638 0 0.33

Product 3 0.47 040 0.70 052 052 047 0.39 04211 00.34

3.6 Advantages of Activity Based Costing

ABC brings a holistic perspective to company ati#gi and improves
coordination and communication between all unitsh@ company. Many business
opportunities appeared after development of ABGn&of the advantages of ABC

include the following:

» ABC provides a clear picture of where resourceslmiag spent, customer

value is being created, and the money is being rontest.

» ABC support customer/product focus by helping a pany identify and
measure two types of activities: those that addestd the customer/product and
those that do not. ABC identifies value added & and eliminates or reduces

non-value added activities.
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» ABC improves the accuracy and relevance of prodemssing, provides timely
cost information suitable for decision-making atidves more detailed tracking

of indirect costs.

» ABC is a management tool that provides insights the cost performance of

an organization at all levels to manage performafieztively.

» An ABC system can provide useful insight into proiddesign decisions.

» ABC is flexible enough to analyze costs by coskotiyes other than products

such as processes, area of managerial resporys#itit customers.

» ABC aids identification and understanding of coslhdvior and thus it has the
potential to improve cost estimation. It allows encaccurate reporting and

analysis of overhead costs.

» ABC provides more accurate product costing inforamaby reducing arbitrary

cost allocations.

» ABC eases the tracking process of allocating imtlicests to specific products.

ABC also supports the 80/20 rule. Typically 20%tw# organization’s customers
are creating 80% of profits and in the same rub8p 2f the organization’s products
cause 80% of costs. Utilizing ABC, these activittas be studied and analyzed, thus
allowing more accurate and efficient decisions ¢onlade regarding products and

their related costs.

The main advantage of ABC is that the indirect €ogte more accurately
reflected in the costs of the various products ld tompany. But its main
disadvantage is the difficulty of obtaining acceratformation which would enable
the proper allocations (Hundal, 1997). It requiagklitional effort in obtaining the

information required for the analysis.
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Some shortcomings of the ABC methods are doinde litb change old
management behavior, not driving companies to obahgir fundamental views
about how to organize work and to satisfy custonedfisiently. Other failures are

following;

* Employee resistance/skepticism, particularly whestecation and training has
been inadequate or where other major organizaticmahges are also taking

place.

« The ABC project seen as an accounting project bgrdunctional managers.

* Underestimating the cost of data gathering.

» Shortage of appropriate resources, particularlyfzeskills.

ABC is an important tool in providing accurate casfiormation for strategic
decision making procedures. It has been developedsigering current
manufacturing practices. So it is a more relialdstiog system. It traces cost from
resources according to the way they are consumeprducts, rather than some
arbitrary bases. ABC provides more than a producing system. It improves the
visibility of costs and shows how costs are pask®un to products by activities. As
a result, ABC is a valuable information tool whiplovides management with an
unrivalled insight into the workings of the manufaing system. (Ozbayrak et al.,
2004)

3.7 Activity Based Management

Accurate cost information is critical for every aspof a business from its pricing
policies to its product designs and performancéres. So ABC/M which is a new
type of costing system has been gained acceptAB&/M systems represent a shift
from a strictly financial perspective to a wholestgm perspective because they

include both financial and non-financial data is reporting. ABC/M examines
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processes and work flows to identify actual ageeitthat add costs. This wider and
more realistic view of costs allows managers t@ebatrategic decision on more
accurate information, which should improve the gyalf those decisions. (Gupta &
Galloway, 2003)

ABC performs the arithmetic to provide accuratet aoormation and ABM is
focused on using this information to manage aetisitimproving business based on
the information which is obtained from ABC is cdlles ABM. ABM is a
management analysis that brings the full benefitABC to an organization. ABC
provides accurate cost information and ABM uses timformation to initiate

improvements. (Gunasekaran et al., 2000)

ABC system which provides more accurate cost in&drom based on activities is
a tool that gives support to company managemenhe &f the most important
functions of managing a company is to make fut@wesions which affect positively
company. ABM which is briefly database of appro&chreated with ABC system.
ABM enables managers to understand product andrmestprofitability, the cost of

business processes, and how to improve them.

ABM focuses on the company’s processes. If the ggses are understood then
failure activities can be eliminated from thoseqasses. Value adding activities can
be examined to see whether better methods candik Tisne delays and quality
iIssues can be addressed at the point in the prodese they occur. ABM is the
management of improvement through the analysisusiness processes and their
associated activities (Plowman, 2001). ABM is amprapch that involves many

people within the organization, and is:

» a vehicle for creating process improvement,
« a model to show how costs are created through gseseand activities,
* a means of measuring the company’s progress ikRdhereas of the business

that need change and improvement.
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There are two complementary elements in ABM whick aperational and
strategical ABM. Operational ABM reduces costs angroves efficiency with the
use of assets in hand in the best possible wathidnapproach, demand is accepted
as a data and met with minimum resource usage.oigpacrease is achieved with
operational ABM or decrease in spending is provideugh reduction of unit
activity costs. Strategic ABM accepts activity eiincy as data and request to
modify activity demand which is one way to incregwefitability. For instance,
income from a product, a service or a customeess kthan cost, the activities are
evaluated and this negativity is fixed by reductminnon-value added activities.
ABM system has database which is necessary foit@bdity analysis and company
management may lead to profitable products withaighis data (Oker, 2003).

Finally, company management operates certain numbactivities with lower
costs with ABM approach and also tries to chqmeelucts which will create more
contribution with less activity. ABM uses ABC infoation to focus efforts on
continuously improving the organization’s abilitp {perform the missiormore

efficiently while improving the products and seesmrovided to the customers.

Companies choose to implement ABC/M for a numbereasons ranging from

strategic to operational in nature. They include:

+ Ability to Improve Customer, Product or Service A\isis :

o Customer/product profitability,
o0 ldentification of hidden costs

o Redesign of unprofitable products/customers.

* QOperations Performance Analysis

o What-if analysis,
o Cost management,
o Cost of capacity,
o Cost of quality.



» Organization Reengineering

o

O O O o o

Business diagnostic,

Support staff rationalization,
Charge intercompany service costs,
Asset management,

Interplant benchmarking,

Explore outsourcing.
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CHAPTER FOUR
IDEFO DIAGRAMS FOR BUSINESS PROCESS MODELLING

4.1 Business Process Modelling and Techniques

Shen et al. (2004) define business process asMollp “A business process is a
set of one or more linked procedures or activitrdsich collectively realize a
business objective or policy goal, normally witlive context of an organizational
structure defining functional roles and relatiopstili Business process modelling
enables a common understanding and analysis ofsimd®ss process which is the
combination of a set of activities within an enté&sp with a structure describing their
logical order. An enterprise can be analyzed andgmated through its business
processes. Using the right model involves taking iaccount the purpose of the

analysis and knowledge of the available processetting techniques and tools.

There are many classifications of business prosesb&h have own advantages
and disadvantages. The following are the most #etiy used and therefore they are

considered as the main techniques (Aguilar-Savéo4 2

4.1.1 Flow Chart Technique

A flow chart is a formalized graphic representataira program logic sequence,
work or manufacturing process, organization chartsimilar formalized structure.
Symbols which represent operations, data or flowatiion, are used in flow chart for
the definition, analysis, or solution of a problefthe main characteristic of flow
charts is their flexibility. So a process can bsaled in a wide variety of ways.
When a flow chart representation is looked, itasyeto recognize the processes it

describes. Figure 4.1 shows an example by usitaypachart.

The weakness of the standard is that it is toaldlexThe boundary of the process
may not be clear and flow charts tend to be vegy Bince there is no difference
between main and sub-activities, it makes the diend to read. It is easier to follow

the flow of events, but the risk of getting loshigh. Visualizing the process with a
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flow chart can quickly help identify bottlenecks ioefficiencies where the process
can be improved. Although the best use of flow tterhnique is when it is used to

deal with processes that need a high level of ijetas not very good for giving an

Print invoice

Inform
customers

overview.

Receive orde

Distribution
centre

no

Advise
marketing

Figure 4.1 Example of flow chart

4.1.2 Data Flow Diagrams

Data flow diagrams (DFD) show the flow of infornati from one place to
another. It describes processes which show hovwpriheesses link together through
data stores and how the processes relate to the arse the outside world. A process
can be specified at the logical level by using DRDs aimed to describe what a
process will do, rather than how it will be dond=are used to specify the meaning
of operations, constraints and functional dependsndt shows how information
enters and leaves the process, what activities gghahe information, where
information is stored within the process, and thganizational function to which the

activity belongs. Figure 4.2 shows a DFD for tharaple in Figure 4.1.

4.1.3 Role Activity Diagrams - RAD

Role activity diagrams (RADs) which are a graphiew of the processes from
the perspective of individual roles, concentratetmresponsibility of roles and the
interactions between them. RADs are easy and imeuiv read and understand. They
present a detailed view of the process and perctiitites in parallel. With careful

modelling, RADs might define the degrees of empomeatt within the business and
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demonstrate how processes interact. They alsoidedoow a role object changes

state as a result of the actions and interactions.

Disadvantage of RAD is that the technique excluulesiness objects, which are
manipulated by the process. The process is prebast@ sequence of activities. It
does not let a decomposition of the process amglithmakes an overview difficult.

1| Marketing
Receive Customerorde
Customer
order
no available [ [Distrib. cen
Verify
availability
yes available

4] Shipment 3| Shipment

Shipping Print invoice
products

Figure 4.2 Example of data flow diagram

4.1.4 Rolelnteraction Diagrams- RID

Role interaction diagrams (RIDs) are a graph ofr@gss so that activities are
connected to roles in a type of matrix. Activitea® shown vertically on the left axis
and the roles are shown horizontally at the topt &ad symbols are used together in
order to represent the process. Horizontal linesvshuman interactions. Figure 4.3

shows a DFD for the example in Figure 4.1.

Although RIDs are more complex than flow diagrathgy are fairly intuitive to
understand, easy to read but they tend to be melsymany arrows pointing left
and right. So they are quite hard to build. Singmuts to activities and outputs from
the activities are not modeled, important informatiis lost. When editing an

existing diagram, it can be hard to insert newv#as or roles.



41

RIDs are not as flexible as flowcharts. They hau#egrigid notation. But if it is
compared with other modelling techniques, RIDs rageertheless flexible. Due to
their notation and ability to break down activifie®ry complex processes can be
displayed. The best use of RIDs is in workflow desiRIDs are primarily used for

processes that involve coordination of interrelaetivities.

CUSTOMER MARKETING DISTRIBUTION

Customerorder Jg Order

i Order

Receive order

Avalilability check

. - Rejected Ordet|
Communicate no availability

Reservation in stok

Invoicing ?

Product Processed

Figure 4.3 Example of a RID

415 Gantt Chart

A Gantt Chart is a matrix which lists all tasksaativities on the vertical axis to
be performed in a process. Each row contains desagivity identification which
consists of a number and a name. The horizontad &xiheaded by columns
indicating estimated activity duration, skill leveteded to perform the activity and
the name of the person assigned to the activitystAof activities is related to a time
scale and thus they might be used to represenbt@gs graphically and control its
current situation of performance. They are verypsgrgraphic representations but

they do not show clear dependencies between aesivit
4.1.6 Coloured Petri-net - CPN
Coloured Petri nets are a graphical oriented lagguar design, specification,

simulation and verification of systems. It is sdit®r the systems that consist of a

number of processes which communicate and synaeoni
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Coloured nets are extended Petri nets in which slenbre differentiated by
“COLOURS”. A CPN model consists of a set of modsl Each of them contains a
network of places, transitions and arcs. The gegbhiepresentation makes it easy to
see the basic structure of a complex CPN modédielps to understand how the
individual processes interact with each other. @®-lhave a formal, mathematical
representation with a well-defined syntax and sdiceinThis representation is the
foundation for the definition of the different bet@al properties and the analysis
methods. The behavior of a CPN model can be amdlyegher by means of

simulation or by means of more formal analysis rod¢h

4.1.7 Object Oriented Methods

It is used to describe a system that deals priynaith different types of objects.
Thus, object oriented methods might be defined ethaas to model and programme
a process described as objects which are transfotmethe activities along the
process. The fundamental construct is the objeathwtombines both data structure
(attributes) and behavior (operations) in a singhity. This method is based on
three concepts: (i) objects that represent a realdwentity, (i) behavior which

reflects state changes, (iii) class which is ao$stmilar objects.

There are many different techniques based on objéented methods. Unified
Modelling Language (UML) is considered the standabject oriented modelling
language. UML is a language for specifying, viszialy, constructing and
documenting the structure of software systems,edkas for business modelling and
other non-software systems. The UML covers con@phings such as business
processes and system functions, and concrete thirgis as programming-language
classes, database schemas, and reusable softwigpertents.

4.1.8 Workflow Technique

Workflow is a flow of tasks between computer apgticns or people in an

organization. Two or more members of a workgroupeach a common goal can
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define workflow as well as any task performed ineseor in parallel. Workflow is
more than a technique to model a process. It iethod to analyze and improve a

process, including its modelling.

The workflow development process uses workflow n®te capture the relevant
information of the processes. This process consi$tfour stages: information
gathering, business process modelling, workflow eflody and implementation,
verification and execution. Figure 4.4 shows thsib@oncepts used in workflow
and their relationships. Some advantages are shiedening time, data transfer,
process improvement, easier to make changes, dalieation, using in combination
with other systems. Disadvantages are lost humatach lack of motivation and

feeling controlled.

Business Process

islmywnaged by

Workflow
Process used to create
Definition d Management
and manage System
composed of controls
Process Instances
Activities _ ) :
. during execuiton include one or more
/mCh are representet—— i
may be b /ACIIVIty Instancep
Manual
n Auto 'm.ated whic
Activity Activity
Work Items Invoked
Applications

Figure 4.4 Concepts of workflow
4.1.9 IDEF

The Integrated Definition for Function Modellingd)F) is a family of methods.
IDEF’s roots began when the US Air Force, in resgoto the identification of the
need to improve manufacturing operations, estaddisthe Integrated Computer-
Aided Manufacturing (ICAM) program in the mid-1970%e requirement to model
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activities, data, and dynamic elements of the mectufing operations resulted in the
initial selection of the Structured Analysis andsig@ Technique (SADT). It is a

whole methodology to be used as a regimented agiprimaanalyzing an enterprise.
The IDEF family is used according to different apgifions. The most important
parts are: IDEFO, IDEF1, IDEF1X, IDEF2, IDEF3, IDEEBNnd IDEF5. However, for

business process modelling, the most useful vessaom IDEFO and IDEF3.

IDEFO is a modelling technique used for developisiguctural graphical
representations of processes or complex systeney. §itow the high level activities
of a process indicating major activities and theuin control, output, and
mechanisms associated with each major activity. droeesses can be decomposed
to show lower level activities. These models arenposed of three types of
information: graphical diagrams, text and glossariese three types are cross-
referenced to each other. The major componenteigtaphical diagram, containing

boxes and arrows. An example IDEFO diagram is shovidigure 4.5.

Check credit

l

Receive order
—>
from customer

Order information

Receive order
from marketing

Order information

Verify ———>Invoice
availability L >Finished goods

Figure 4.5 IDEFO graphical diagram’s components

The IDEFO standard is the most popular process Hiogle By working
backwards along the chain from output to inputscimdata and control can be
defined. Thus it can be analyzed and improved. Aibearchical structure facilitates
quick mapping at a high level. One weakness idg¢hdency of IDEFO models to be
interpreted as representing a sequence of activiliee activities may be placed in a

left to right sequence within decomposition and remnted with the flows. It is
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natural to order the activities left to right besapif one activity’s output is used as
input by another activity, drawing the activity lssxand concept connections is

clearer. Thus, activity sequencing can be embeddt#t IDEFO model.

4.2. IDEFO Concept

4.2.1 Introduction to IDEFO

Systems whose parts can be any combination of ghwigch includes people,
information, software, processes, equipment, prsjuor raw materials, are
composed of interdependent parts that work togdthgrerform a useful function.
The model which is a representation of a set ofpmmments of a system is developed
for understanding, analysis, improvement or reptesd of the system. The model
describes what a system does, what controls itf wivags it works on, what means
it uses to perform its functions, and what it progki IDEFO is a modeling technique
based on combined graphics and text that are pezksen an organized and
systematic way to gain understanding, support amalyprovide logic for potential
changes, specify requirements, or support systeswsl Idesign and integration

activities.

IDEFO is an engineering technique for performing amanaging needs analysis,
benefits analysis, requirements definition, funadib analysis, systems design,
maintenance, and baselines for continuous impromenide IDEFO model reflects
how system functions interrelate and operate jgsthe blueprint of a product

reflects how the different pieces of a productdgether.

IDEFO Model is a graphic description of a systemiclwhis developed for a
specific purpose and from a selected viewpoint. éA af one or more IDEFO
diagrams which shows the functions of a systemubjest area with graphics, text
and glossary. IDEFO (Integration DEFinition langaa) includes both a definition
of a graphical modeling language and a descripifcan comprehensive methodology

for developing models.
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IDEFO may be used to model a wide variety of auteshaand non-automated
systems. For new systems, IDEFO may be used dirdetine the requirements and
specify the functions, and then to design an implaation that meets the
requirements and performs the functions. For exgstiystems, IDEFO can be used to
analyze the functions of the system and to redoechtechanisms by which these are
done. In addition to definition of the IDEFO langeaa the IDEFO methodology also
describes procedures and techniques for developimgy interpreting models,
including ones for data gathering, diagram constvac review cycles and

documentation.

4.2.2 Structure of IDEFO

The components of the IDEFO are boxes and arraviss,rand diagrams. Boxes
represent functions which are defined as activit@®cesses or transformations.
Arrows represent data or objects related to funetioRules define how the
components are used, and the diagrams provide mafofor depicting models

graphically. The format also provides the basigfioidel configuration management.

4.2.2.1Boxes

A box provides a description of what happens iarecfion. A typical box is
shown in Figure 4.6.

DEVELOP * Function name is a verb or a verb phrase

MODEL .
4 * A box number is shown

Figure 4.6 Box syntax

4.2.2.2Arrows

An arrow is composed of one or more line segmehssshown in Figure 4.7,
arrow segments may be straight or curved (with %a®6 connecting horizontal and

vertical parts), and may have branching (forkingoaning) configurations. Arrows
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do not represent flow or sequence as in the toaditiprocess flow model. Arrows
convey data or objects related to functions to é&opmed. The functions receiving

data or objects are constrained by the data octsbjpade available.

- Straight line arrow segment
Curved arrow segment: corners
are rounded with 90 degree
1 Forking arrows

Figure 4.7Arrow syntax

Joining arrows

Standard arrow positions are shown in Figure @@hntrol arrow is the class of
arrows that express IDEFO Control, i.e., conditiorguired to produce correct
output. Call arrow is a type of mechanism arrowt #r@ables the sharing of detalil
between models (linking them together) or withimadel. Mechanism arrow is the
class of arrows that express IDEFO mechanism, the. means used to perform a
function; includes the special case of Call arrtwput arrow is the class of arrows
that express IDEFO Input, i.e., the data or objdws are transformed by the function
into output. Output arrow is the class of arrowst thxpress IDEFO output, i.e., the

data or objects produced by a function.

Control

|

FUNCTION
NAME

I

Mechanism Call

Input —> ——> OQutput

Figure 4.8 Arrow positions
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4.2.3 Types of Diagrams

IDEFO models are composed of three types of inftiona graphic diagrams,
text, and glossary. These diagram types are cefesenced to each other. The
graphic diagram which contains boxes, arrows, boova interconnections and
associated relationships, is the major componentarof IDEFO model. Boxes
represent each major function of a subject. Thesetions are decomposed into
more detailed diagrams, until the subject is dbscriat a level necessary to support
the goals of a particular project. The top-levedgdlam in the model provides the
most general or abstract description of the subjegtesented by the model. This
diagram is followed by a series of child diagrameviding more detail about the
subject. This hierarchical structure helps the titraner to keep the scope of the
model within the boundaries represented by the meosition of the activity (Kim
& Jang, 2002). Figure 4.9 shows decomposition efdiagram.
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CHAPTER FIVE
AN APPLICATION IN A MEDICAL SUPPLIES MANUFACTURING
COMPANY

5.1 General Information About The Company

The company that is the manufacturing firm of a Wpraof Companies was
founded in 1999. It is operating in medical sugplmanufacturing sector with over
50 workers and is located in Izmir, Turkey. It puwods disposable medical
consumables with own brand. The companies’ uniqustoenization capability
provides an endless number of product type cordigums for all patient monitoring
requirements. In addition to the supply of its olananded products, the company
also offers contract manufacturing services to rtiedlical supplies manufacturing
industry. Finished products are exported to 59ntees by means of vendors.
Domestic sales are done with another company shatmember of the same Group
of Companies. End user sales for government aneersiiy hospitals are done by
means of tenders and private hospital sales are dith hospital demands by this
distributor.

The company produces a variety of breathing ciscuitluding tubing, filters,
connectors, water traps, masks, breathing bags.eSmarts are manufactured in-
house such as catheter mounts, filters, water ttapsigs, connectors, while others
are purchased from outside suppliers such as $pmmia@ssories, breathing bags,
masks. In Figure 5.1, a breathing circuit with asogies can be seen. Although
company’s main product group is breathing cirdhiére is a considerable market for

other sub-parts (i.e. filters, catheter mounts) etc.

A breathing circuit is defined as an assembly ohponents which connects the
patient's airway to the anesthesia/ventilator maehthat creates an artificial
atmosphere between machine and the patient breaBresithing circuits are
products which are used for ventilation treatmenintensive care or before surgery

during anesthesia. They are used for patients \ahaot breathe by themselves for

50
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mechanical ventilation application. Breathing citsuin various designs ensure
transfer of necessary air from machine to pati€mcuit types which are used for
different purposes are Anesthesia Circuits, Vetmita Circuits, IPPB Circuits,
Proximal Line Circuits, Heated Wire Circuits, Cpapd Bpap Circuits.

Ernnd ==

S
= O AT ==

FFTS =R
: E

Figure 5.1 A sample breathing circuit.

5.2 Production System of the Company

Production has been done in clean rooms which Iateenational standards.
These clean rooms provide 10000 class hygiene eins number of particle in a
meter cube can be maximum 10000 by standard. NMeasmts have been done

periodically in this facility, shows that this nuetis between 2000 and 3000.

Main processes of the company for production;

* Assembly : Labor intensive assembly, Automateerfitssembly

* Injection : Automated production of connectors, ksasvater traps and filter
parts

» Extrusion : Automated production of tubing

« Sterilization: Sterilization procedure of finishpobducts.

Make to stock strategy is followed for semi-finidhproducts that are used by

most of the finished products. Make to order sgwtés followed for finished
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products. Because finished product designs can gehatcording to customer
demands. There are approximately 1000 products fonlipreathing circuit product

group and bill of material of these products caangfe with any demand.

5.3 Current Costing System of the Company

All cost information is taken from general ledgarthe company. Expenses are

assigned to cost groups in the ledger with theWalhg principle.

Direct material costsare assigned to products with FIFO principle adiowy to
bill of material. If a raw material is an importgmoduct, purchasing costs like
freight, insurance, customs are added to direcenadtcost. There is no problem in

assignment of direct material costs.

Direct labor costdnclude wage, clothing, and food expenses for exskvho are
employed in the production. These expenses arededavorker by worker. So cost

of any worker can be reached.

General production costsiclude expenses of the employees in the productio
department who contribute to production indirecfjiese costs also contain other
production expenses like electricity, depreciatioraintenance etc. Capacity usage
ratios are determined according to changes on ptmiu volume and unused
capacity costs are calculated for machine deprenmtThis cost is reflected to idle

capacity expenses and it does not add unit prazhstt

Marketing and sales costnsist of expenses of the marketing departméat i
customer representative wages, travel, fair, athegment etc.

General management cosisclude expenses of the quality, logistic and

accounting departments, transportation, insuraetephone, security, taxes etc.
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Financial costanclude interests and other banking expenses. Téests ignored

because they are also related to other companiég gfroup.

Only direct material costs, direct labor costs gatheral production costs are
reflected to product costs. Direct labor and gdrma@duction costs  are distributed
to products by production hour. Marketing and salgsneral management and

financial costs are considered as operating exgense

According to this cost groups, 75% of total experniseaeflected to product costs,
rest (25%) is considering as operating expensesei@iy, the share of direct
material costs in product costs is 70%, the shadirect labor costs is 7% and the

share of general production expenses is 23%. ahissrchange product to product.

% of Cost

0% 10% 20% 30% 40% 50% 60%

Financial Expenses

General Administration Expenses

Marketing,Selling&Distribution Expenses

Cost Groups

General Production Expenses

Direct Labour Expenses

710|720 (730|760 | 770|780

Direct Material Expenses

3%

12%

9%

17%

5%

53%

0

1.000.000 2.000.000 3.000.00¢

Total of Expense

Figure 5.2 Company expense distribution

Table 5.1 gives costs of the products calculateith waditional costing system
and percentage ratios of direct material, direlsbitaand general production costs in

total cost.



Table 5.1 Production costs of some products

Assembled Product

Direct Material Cost 2.5835%
Direct Labor Cost 0.12%%
General Production Cost 0.3361%
Total Cost 3.045
Assembled Filter

Direct Material Cost 0.49191%
Direct Labor Cost 0.012%
General Production Cost 0.03B%
Total Cost 0.539
Semi-product (injection)

Direct Material Cost 0.02777%
Direct Labor Cost 0.005%
General Production Cost 0.0067%
Total Cost 0.035
Tubing

Direct Material Cost 0.09874%
Direct Labor Cost 0.00%4%
General Production Cost 0.0222%
Total Cost 0.132

Thin Tubing

Direct Material Cost 0.188%2%
Direct Labor Cost 0.01%%
General Production Cost 0.0983%
Total Cost 0.302

54



55

Table 5.1 Production costs of some products (caath

Sterile Assembled Product

Direct Material Cost 5.18380%
Direct Labor Cost 0.14%8%
General Production Cost 0.39%%
Total Cost 5.724

Pak. Packaged Products

Direct Material Cost 0.40184%
Direct Labor Cost 0.0072%
General Production Cost 0.06114%
Total Cost 0.476

Some of the problems in current costing systenaatellows;

Existing costing system was not adequate and apptepecisions could not be
made due to insufficient information. Cost reductand pricing studies are very

hard because of this.

Some costs related to the production such as guadtigistic labor are not

distributed to product costs.

There is no additional cost for sterilized producE® sterile and non-sterile
products have same cost. Whereas sterilizationedwoe includes labor, device,

consumables is costly.

Most of the cost pools are known when an expenseobeurred but expenses is
entered in general cost pools and this expensistisbdited to products according
to labor hour. For example, electricity expense@dsy high and this expense is
distributed to all products according to productiaur. In fact, injection creates

most of this expense.
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*  When expenses are carefully examined, high maintenand repair costs are
realized. Failures that cause these costs areohotved in detail and they are not
in ERP system. So, all costs are distributed to pafiducts. In this cases,
maintenance costs can be distribute to labor intensoducts.

« Depreciation costs must be updated. Some costariterial handling devices,
quality control devices are in general administrattosts and they are not in total

cost of a product.

* General accounting system takes all necessarynmafiton from current costing
system and does not deal with single product cdisteoks that sum of direct
material costs, direct labor costs and general ymiooch costs in general

accounting equals to total production costs.

5.4 Implementation of Activity Based Costing

The company’s business is highly competitive. Heghality is expected in the
market and the primary criteria in bid selection bystomers is price. The
management believes that the current cost infoamaprovided by traditional
costing system is unreliable and leads them to deoision making. They feel that
an accurate costing system is essential to surinebe competitive in the future.
ABC is most suitable method for the costing. Itoafelps to make price forecasts.

The management supported to apply new costingrayste

The application steps of ABC which are presentedeiail in Chapter Three were
used. Moreover, IDEFO diagrams described in Chapter was used in activity

determination stage. ABC model was prepared in l@®avironment.

At data collection stage, general ledger which showurrent cost of the
company and expense budget were analyzed in detditonverted to a useful data
set that can be utilized by ABC. Interviews weredmavith the personnel who are

most knowledgeable about inner workings. Also pdoces, instructions and work
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definitions with company quality handbook were exsmd for determining

activities.

5.4.1. I dentification of Expense Categories and Expense Drivers

All the cost terms, which are considered as ovethieare shown in Table 5.2.
There are many different types of overheads incttrapany. Therefore, overheads
were grouped based on their similarity to eachrodine expense amounts were taken
from expense budget which is prepared accordingotecasts. Twenty eight
overhead categories were identified and presemtediable 5.2 along with their

corresponding cost drivers.

Table 5.2 Expense categories and expense drivers

Cumulative
Expense Categories Expense driver % %

1 Labor expenses percentage 28% 28%
2 Exportation negligible 11% 39%
3 Electricity kw-hr 9% 48%
4 Interest & banking direct 7% 56%
5 Machine depreciation machine hour 6% 62%
6 Shipment negligible 4% 66%
7 Mold depreciation percentage 3% 69%
8 Facility depreciation area (m2) 3% 73%
9 Marketing direct 3% 76%
10 Legal expenses direct 3% 79%
11 Renting percentage 2% 81%
12 Machine maintenance machine hour 2% 83%
13 Social assistances percentage 2% 85%
14 Other material expenses percentage 2% 87%
15 Security area (m2) 2% 89%
16 Vehicle percentage 2% 91%
17 Other depreciations (fixture)percentage 2% 92%
18 Consultancy direct 1% 94%
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Table 5.2 Expense categories and expense drivemsirfaed)

Cumulative
Expense Categories Expense driver % %
19 Mold maintenance direct 1% 95%
20 Utilities percentage 1% 96%
21 Quality percentage 1% 97%
22 Facility insurance area (m2) 1% 97%
23 Other expenses direct 1% 98%
24 Machine insurance machine hour 1% 99%
25 Sterilization materials direct 1% 99%
26 Analysis & Test percentage 1% 100%
27 Other insurance (fixture) percentage 0% 100%
28 Facility maintenance area (m2) 0% 100%

When expenses were examined and similar expensesgreuped, it was seen
that 80% of total expenses consists of 10 expeatsgory, 20% of them consists of

18 expense category (Figure 5.3).

20 -
18 -
16 -
14 -
12 -
10 -

18

10

# of Expense Category

o N b~ O

80 20

Percentage of Cost

Figure 5.3 Distribution of expense categories

First of all, top level expenses must be analyzed rhinimizing costs. For

example, the biggest cost item is salaries. Sifk®é 6f assembly operations is labor



59

intensive, labor expenses are high depending onuh#er of workers. The second
cost is exportation costs but according to the exgents which are done with most
of the customers, exportation costs like customs,riance, freight are reflected to
customers. So these costs are compensated. THectisit is electricity because of
the special clean room and air conditioning systemd also extruders. The fourth
cost item is interest and banking expenses. Thesestated to cash flow. The fifth

cost item is depreciation. Injection and extrugiawe machine intensive operations.

Company started to production in 1999, so deprieciaiosts are too high.

N Oracle Forms Runtime - [GENERAL LEDGER]

Window
Bl 5| slal|slsla | ] B[drfaf ]|« n]x
EXPENSE BUDGET
Account No Account Name Total Expense Category
[ EIREREN BRUT UCRETLER [Feasasaeans [ 1 [abor Expenses
| 72012120 [SOSYAL SIGORTALAR KURUMU ISVEREN F[*=**=+=+=22 | 1 |abor Bxpenses
| 72012121 [ISSIZLIK SIGORTASI ISVEREN YAY] [EtAEEsas | 1 |abor Bxpenses
| 72012122 [KIDEM TAZMINATI [FERstTeen | 1 |abor Expenses
| 720.12.123 [HBAR TAZMINATI [Fer*=*====3 1 |abor Expenses
| 720.13.130 |YEMEK GIDERI [rrex==x=sxl ) ISocial Assistances
| 720.13.131 PERSONEL TASIMA GIDERI [F====*====| 2 |Social Assistances
| 72013.132 [GIVIM YARDIMI [====*====| 2 |Social Assistances
| 730.01.001 KIRTASIYE MALZEME GIDERI [rreAtaae | 31 |Other Material Expenses
| 730.01.002 [BILGI ISLEM MALZEME GIDERT [ty | 31 |other Material Expenses
| 730.01.005 BASILI EVRAK GIDERI [retasEtasd | 31 |other Material Expenses
| 730.01.006 [GIYIM ESYALARI [EeRstTeer | 2 [Social Assistances
| 730.01.007 [DEMIRBAS MALZEME GIDERI [re========:| 31 |other Material Expenses
| 730.01.008 [LEKTRIK MALZEME GIDERT [F====*====| 3 |Electricity
| 730.01.009 [ISLETME SARF MALZEMELERI [r=========2 31 |Other Material Bxpenses
| 730.10.100 BRUT UCRETLER [Fer*=*====3 1 |l abor Expenses
| 730.12.120 [SOSYAL SIGORTALAR KURUMU ISVEREN Fl****=****=:| 1 |l ahor Expenses
| 73012121 [ISSIZLK SIGORTASI ISVEREN PAYL ~ [*=**=*=+= | 1 |abor Bxpenses
| 73012123 [HBAR TAZMINATI prEtt | 1 |abor Bxpenses
| 730.13.130 \YEMEK GIDERI [EtAEseas | 2 |Social Assistances
Total f=sss=ss=s

Figure 5.4 Definition of expense categories



60

Figure 5.4 shows expense budget comes from comp&RBP system. In this
stage, expense categories for all accounts weneedefAccording to Figure 5.5,

expense budget for every expense category waslaidu

@ Oracle Forms Runtime - [EXPENSE CATEGORIES]

Windows
Bl | slef|slsial| f] sldriaf]«.
EXPENSE CATEGORTES
HIPRABS S0 Expense Category Total
| |Lahnr Expenses ]s ========== e e
| 2 1SDCiEI| Assistances |=s xxxxxxxxxx
| 3 [Electricity e
| 4 iFaciIity Maintenance | xxxxxxxxxxx
J 3 JMachine Maintenance ‘**********»
| 6 JMU|E| Maintenance |=¢=¢*=¢=:=¢=:¢=;=;>
J 7 J\fehicle ‘s*********,
| 8 ]Analysis&Test |¢¢¢¢¢¢¢¢¢¢,
| g ]Quality ]s ==========
| 10 1C0ntract Manufacturing |== ==========
| 11 ]Facilit}r Insurance ] ===========
| 12 ]Machine Insurance | xxxxxxxxxxx
| 13 JDther Insurance |=%==================>
J 14 JRenting ‘sasaaaa*g*,
| 15 ]Travel |=¥=¢=&=¢=¢=¢=;:e:=;:n;>
J 16 JFaciIib,r Depreciation ‘3===================
| 17 1Machine Depreciation |*¢*¢¢¢¢¢¢¢»
| 18 ]Mold Depreciation ]s ==========
| 19 10ther Depreciations |== xxxxxxxxxx
| 20 ]Expnrtatinn ] ===========
Total [F=========s

Figure 5.5 Generation of expense categories

5.4.2. | dentification of Activities

First of all, the main processes, sub-processesadineklated activities of the
company were determined as a result of interviewh employees. Also quality
handbook was very useful tool which explains dll giefinitions and procedures. All
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activities were analyzed using IDEFO diagrams. Aplpe presents also the

corresponding IDEF@iagrams.

The main processes and sub-processes of the compmiDEFOID are shown
in Table 5.3. Activities analyzed department byatépent and some of the similar
activities were grouped during the study in ordeiiricrease the effectiveness and
reduce the cost of implementing ABC. The activitgt Iwhich is shown in a
sequential order in Table 5.4 will be the baseABC calculations. Figure 5.6 shows

activity determination stage for all departmentQracle.

Table 5.3 Activities for each department and reldiEFO

Logistic Activities IDEFOID
Receive & control material A8
Carry materials inside of factory A3
Warehouse A5
Dispatch finished product A7
Sales Activities IDEFOID
Receive & process orders Al
Dispatch finished product A7
Marketing Activities IDEFOID
Marketing Al2
Production Chef Activities IDEFO 1D
Make production plan A2
Control & audit production A9
Quality Activities IDEFOID
Certify Al10
Receive & control material A8
Dispatch finished product A7
Control & audit production A9

Sterilize A4
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Table 5.3 Activities for each department and reldREFO (continued)

Technical Service Activities

IDEFOID

Maintain & repair

All

Production

IDEFOID

Operate Injection

Operate Extrusion for Tubing

Operate Extrusion for Thin Tubing

Operate Filter Assembly

Operate Pakform Packaging

Assembly

A621
A6221
A6222
A623

A624
A6l

Table 5.4 Activities and activity drivers.

Activities Activity drivers

1 Assembly labour hour (asm.hr)

2 Carry materials inside of factory # of bomear@0%, # of job
order 40% (bom.job)

3  Control & audit production production hourdrr)

4  Dispatch finished product # of deliver (detiwe

5 Maintain & repair machine hour (mch.hr)

6 Make production plan # of job order (job.onder

7  Marketing sales budget (budget)

8 Operate Extrusion for Tubings machine hout.(ex

9 Operate Extrusion for Thin Tubingsmachine hour (rec.hr)

10 Operate Filter Assembly machine hour (filt.hr)

11 Operate Injection machine hour (inj.hr)

12 Operate Pakform Packaging machine hour (pak.hr)

13 Receive & control material # of receipt (recgipt

14 Receive & process orders # of order (cust.order)

15 Sterilize # of cycle (cycle)

16 Certify # of product (product)

17 Warehouse safety stock amount (safety stock)
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@ Oracle Forms Runtime - [ACTIVITIES]

Window

HE BEE B

Activity Seq Activity Name Activity Group Row
| Issembly |Production Process Activities
| 2 ]Operate Filter Assembly ]Production Process Activities
| 3 ]Dperate Injection ]Productiun Process Activities
| 4 ]Operate Extrusion for Tubings |Production Process Activities
| & |0|:|erate Extrusion far Thin Tubings JProductinn Process Activities
| F ]Dperate Pakform Packaging 1F’r0ductiun Process Activities
| 5 (Cantrol&Audit Production [Production Chef Activities
| 9 IMEII(E Production Plan 1Pr0duction Chef Activities
| 11 |Mair1tain & Repair j‘l’echnical Service Activities
| 14 ]Warehuuse 1Lngistic Activities
| ]Recewe&Cnntml Material 1Logistic Activities

]I:Hspatch Finished Product 1Lugistic Activities
]Carr',r Materials inside of Factory 1Logistic Activities

| 18 |Receive&Process Orders JSaIes Activities

| 20 IDispatch Finished Product {Sales Activities

| 21 |Marketing [Marketing Activities
| 22 [sterilize Quality Activities

| 23 |Receive&Ccrntr0I Material jQualit',r Activities

| 24 |C0ntruI&Audit Production Quality Activities

|| | w| < o] | B B B w2 22 2] = e

25 |pispatch Finished Product ]Quality Activities

Figure 5.6 Definition of activities

5.4.3. Assignment of Overhead Coststo Activities

In this step, the activities that contribute toleagpense were identified, and the
expense-activity-dependence (EAD) matrix was crkafhe expense categories
represent the rows of the EAD matrix, whereas ttteviies identified in previous
step represent the columns. If the activity j cihnties to the expense category i, the
cell i, j contains a proportion which is estimatesing actual data and educated

guesses. Each row of the EAD matrix adds up to 1.
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To study with real values in the assignment of bead costs to activities
improves accuracy of results. In this study, anmdadgh was examined detailed and
determined percentage distribution key. Percentdgessome expenses were
determined by making conversations with employeas previous detailed cost
information. Percentages for other expenses weterrdmed with some expense

drivers.

In literature, there are a lot of expense drivews. example labor expenses can be
distributed with employee number. The highest vatukabor expenses is wages for
the company and if distribution of wages is nob#sga this driver is not sufficient.
So wages and then percentages for every activitye vvemputed employee by

employee. But as there is no detail for some exgerexpense drivers were used.

For the machine hour based expense driver, expdikeesachine depreciation,

insurance, maintenance were distributed accordifigable 5.5.

Table 5.5 Machine hour based expense driver digtob

Machine

Activity name hour Percentage
Operate Injection 24806 70%
Operate Extrusion for Tubing 3715 11%
Operate Extrusion for Thin Tubing 3690 10%
Operate Pakform Packaging 1714 5%
Operate Filter Assembly 1302 4%
Total 35227 100%

For the area (A based expense driver, expenses like facility e&ption,
insurance, maintenance, security were distributedraling to Table 5.6.

Figure 5.7 shows assignment of expense categariegtivities on Oracle. All
expenses distributed to activities according tatezl expense drivers. In this stage,

EAD matrix was generated.
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Activity name Area (m2) Percentage
Warehouse 2767 66%
Assembly 608 15%
Operate Injection 313 7%
Maintain & Repair 195 5%
Operate Extrusion for Tubing 140 3%
Operate Extrusion for Thin Tubing 70 2%
Operate Filter Assembly 40 1%
Operate Pakform Packaging 40 1%
Total 4193 100%

M Oracle Forms Runtime - [EAD MATRIX]

Window

@Bl | s el | w % &l|s] ]|z drfa] | «»

EXPENSE-ACTIVITY DEPENDENCE (EAD) MATRIX

Expense Category

Expense Seq Expense Category Total Driver Seq

J 5 ]Facility Depreciation **********‘] m2

| & ]Facility Insurance “*********‘1 m2

| 7, IFaciIity Maintenance j**********‘] m2

| 8 IInterest & Banking 1“*********‘ dir.

J 9 |Lahnr Expenszes 1**********‘] perc.

| 10 |Lega| EXpEnsas 1**********‘] dir.

| 11 ]Machine Depreciation j**********’] mach.hr

| 12 ]Machine Insurance J**********’] mach.hr
Machine Maintenance m

Digtribute according to Expense Driver Indew ‘

POy
Activity Group Activity Seq Activity Name Percentage Total
|Producti0n Process Activities 2 ]Dperate Filter Assembly I 3,70 1**********=
|Pr0duction Process Activities 3 ]Dperate Injection ] 70,42 1**********=
|Pr0duction Process Activities 4 ]Operate Extrusion for Tubings ] 10,55 ]“*********’
|Production Process Activities B I[}perate Extrusion for Thin Tubings I 10,47 i**********’
|Production Process Activities 7 I[}perate Pakform Packaging | 4,87 1“*********‘

I

I

|
I
]

I
l
]
l

|
I
]
I

*tttt:]*ttttttttt:

Figure 5.7 EAD Matrix
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Percentages for distribution of all expenses twitiets can be seen in Table 5.7.
These percentages determined according to preweas data and current year
budget. After the activity costs were calculatectjvity cost driver quantities were

determined according to related activity drivers.

According to expense-activity dependence matrixchs given in Table 5.7, all
expenses were distributed to products except exjpamt and shipment expenses.
Because this costs are valid for export customedstlaese expenses are taken from
customers according to their agreements. For deeneses, all shipment costs like
cargo belong to recipients.

To calculate the total amount consumed by eackiggteach consumption rate is
multiplied by the value of the expense and thenmsathacross each category. An
example calculation for the assembly cost poolawipged below.

Total cost for Assembly activity = ( 0.17 * Labotpenses) + ( 0.30 * Electricity)
+ ( 0.15 * Facility depreciation) + ( 0.47 * Socedsistances )
+ (0.09 * Other material expenses ) + ( 0.15 *Biyg )
+ (0.11 * Other depreciations ) + ( 0.20 * Utiiti )

+ (0.15 * Facility insurance ) + ( 0.15 * Facilitgaintenance )

In Table 5.8, total of activities costs and theiated activity drivers are given and
unit activity cost driver quantities are calculateith below formula.

Unit activity cost driver quantity = Total cost a€tivity / Total activity cost driver

rate

For example, activity driver for control & auditquiuction activity is production
hour which is 67954 hour and total activity cosB@908.

Unit activity cost driver quantity = 39908 / 67954).5873
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Production
Production Process Activities Chief Tech. Logistics Activities Quality Activities Sales Mrk. Other
Activities | Act. Activities | Act. | Activities
= o) c — — s
£, & S g |- 5 |z |3 5| 3
o |8 |E| ¥ o | 3 g3 8 g 8 |3 5|8 g
= b= R 2 |38 Ele S El a3 2| & g
o |8 i) 2 g c a | = e | = 3 e 1 3 o Q| T %)
S |l2 |9 5 S| 2| 8| E|e 2 g2 & | = Q| o =
o |2 |2 T | € 3|8 8| |& X% 5| 3 |3T 2| &
= | X < = [ 3 © ] = = © c o
IS w iy a | .. 3 o 3 R |z o = g | = o & | = o | <
L l8yley 2|l &S| 5|5 5|2|eE.|2|E e S| s|lelels| S|
g |82/82 818 | 5| o | S| L& |3|z56| 8|23 |L8|S|3|€|8|c]c
Expense Expense o |05 |05 © @ g x c £ o |E8| = o | 2| o o ||l |[8] ol = c <
- . o | as|as| o Q 7 ] o (o] O |go| © 0 o) o) 0 [S) 9 o) 0 [ ) <
Categories driver O |OF |OE] O @) < = O S x O8] =2 =) (@) 04 =) (&) o\ 04 [a) > O] [
Labor expenses Percentggel5| 0.02 | 0.020.01/0.01 | 0.170.09 | 0.04 0.04 | 0.01 0.04 | 0.01) 0.03 | 0.00 0.01]{0.01 | 0.020.03|0.02{0.01]|0.13 | 0.13| 0.0¢
Exportation Direct
Electricity kw-hr 0.50| 0.06| 0.0B0.02|0.03| 0.30 0.00 | 0.00 0.00 | 0.00 0.00 | 0.06 0.00 | 0.00 0.00|0.00 | 0.00 0.00|0.00/0.00|0.00 | 0.00] 0.0¢
Interest &
banking Direct 0.0 0.00{ 0.0@.00/0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00{0.00 | 0.00 0.00|0.00{0.00|0.00 | 0.00] 1.0¢
Machine machine
depreciation hour 0.70| 0.11| 0.1p0.04|0.05 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00{0.00 | 0.00 0.00{0.00{0.00|0.00 | 0.00] 0.0¢
Shipment Direct
Mold
depreciation Percentag®.68 | 0.32 | 0.000.00/0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00]{0.00 | 0.09 0.00| 0.00|0.00|0.00 | 0.00] 0.0(
Facility
depreciation area(m2) 0.07 0.08 0j@z01|0.01 | 0.150.00 | 0.00 0.05 | 0.00 0.00 | 0.6 0.00 | 0.00 0.00{0.00 | 0.00 0.00|0.00|{0.00| 0.00 | 0.00] 0.0¢
Marketing Direct 0.00 0.00/ 0.0®.00|0.00| 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00|0.00 | 0.00 0.00|0.00{0.00|1.00 | 0.00] 0.0¢
Legal expenses| Direct 0.0 0.0p 0[@00|0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00{0.00 | 0.00 0.00{0.00|0.00|0.00 | 1.00] 0.0(
Renting Percentaged.00 | 0.00 | 0.000.00|0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00|0.00 | 0.00 0.54]|0.00{0.00|0.00 | 0.46] 0.0¢
Machine machine
maintenance | hour 0.70| 0.11| 0.1p0.04|0.05 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00{0.00 | 0.00 0.00{0.00|{0.00]0.00 | 0.00] 0.0¢




Table 5.7 Expense-activity dependence matrix (coetl)

68

Production
Production Process Activities Chief Tech. Logistics Activities Quality Activities Sales Mrk. Other
Activities | Act. Activities | Act. Activities
= g £ g 5 T = |8 = | 3
. |5 |E| 8 . | 2 E g 5|82 23 5
T e 2| a 2 | 8 € |a s E| a2 |8 w | & =
5 5 7 e o) - = | £ ° © e o a ° 5
o 13 |G < | £ S| 2| 3|8 |a o 5| o | & S| e ko)
8|2 |3 5 | S T |8 $|E|= B S| 8| 3T S | & =
g2 |8 |23 s8] ]88 5 Sl 2|3 5| g £
£ | i | a - | 8 o 3 B | = g | = B | E | S o | F
LlLyly & 2| 2| 5|5 5| 2L|E.|2|C | S|l el eS| E|¢]| 5
|88 s | & |E| o | 8| & |3|52/5| &8 |€|3| 8|8 |2|3|c|¢ || 2
Expense Expense o |05 |0a| © @ g Xx < £ o |E8| = o | & O o | €| & o a | < c IS
- ) o | a3 |as| & o 3 [ o ] O |gso| © 0 Q o) 0 ) Q o) 0 < o) =
Categories driver O|0OFOF| 0| 0|l | S |]Oo| S |le|lo8s|l=]a | |le|ld|lolble ||l = |0 i
Social
assistances percentage 0.0002 | 0.02 0.02|0.02 | 0.47,0.05 | 0.02 0.04 | 0.02 0.05 | 0.0 0.03 | 0.00 0.01]0.01 | 0.020.02|0.03 | 0.02 0.02 | 0.0Q 0.00
Other material
expenses percentage 0/@200 | 0.00 0.00|{0.09 | 0.09 0.04 | 0.02 0.12 | 0.02 0.05 | 0.01§ 0.03 | 0.00 0.00|0.01 | 0.02{ 0.19/0.00 | 0.00 0.24 | 0.06 0.00
Security area (m2) 0.00.03 | 0.020.01{0.01| 0.150.00 | 0.00 0.05 | 0.00 0.00 | 0.66 0.00 | 0.00 0.00|/0.00 | 0.00 0.00{0.00 | 0.00 0.00 | 0.0 0.00
Vehicle percentage 0.0®.00 | 0.00 0.00{0.00 | 0.00 0.00 | 0.00 0.30 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00]|0.00 | 0.00 0.00{0.00 | 0.00 0.51 | 0.19 0.00
Other
depreciations
(fixture) percentage| 0.020.01 | 0.00 0.00| 0.03 | 0.11]0.00 | 0.00 0.05 | 0.03 0.35 | 0.09 0.03 | 0.00 0.00| 0.00 | 0.00 0.02|0.00 | 0.00 0.18 | 0.08 0.00
Consultancy direct 0.000.00 | 0.00 0.00(0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00|0.00 | 0.00 0.00{0.00 | 0.000.00 | 1.000.00
Other expenses direct 0.90.00 | 0.00 0.00{0.00 | 0.00 0.00 | 0.000.00 | 0.000.00 | 0.000.00 | 0.000.00|/0.00 | 0.000.00{0.00| 0.000.00 | 1.0090.00
Mold
maintenance direct 1.0@.00 | 0.00 0.00|{0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00|0.00 | 0.00 0.00|0.00 | 0.00 0.00 | 0.00 0.00
Utilities percentage| 0.040.01 | 0.01{0.01{0.01 | 0.20 0.11 | 0.05 0.06 | 0.01 0.04 | 0.01 0.03 | 0.01 0.01]| 0.02 | 0.02 0.05|/0.03 | 0.02 0.13 | 0.11 0.00
Quality percentagel 0.0®.00 | 0.00 0.00|0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00 | 0.850.03]/0.05 | 0.07 0.00|0.00 | 0.00 0.00 | 0.00 0.00
Facility
insurance area (m2)| 0.0©.03 | 0.020.01]|0.01 | 0.150.00 | 0.00 0.05 | 0.00 0.00 | 0.66 0.00 | 0.00 0.00| 0.00 | 0.00 0.00|0.00 | 0.00 0.00 | 0.00 0.00
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Table 5.7 Expense-activity dependence matrix (coetl)

Other
Activities

oueul

oeNSIUIWPY [elausD)

Mrk.

Sunaye

Sales

Activities | Act.

npoid paysiul yoredsig

)P0 ssa20id 9 BAIB09Y

Quality Activities

azl|l1a1g

ononpold Jpne % |0U0)

npo.d paysiul} yoredsiq

11slew [0JJU0I 7§ 9AI9I9Y

AjuaQ

Logistics Activities

inpoud paysiul yoredsig

SNoysJtep)

f10108}
) 9pISul s|eusrew Aued

119JeWl |0J1U0D @ DAIDI9Y

Tech.
Act.

Jredal % drelurey

0.00| 0.0p0.00|{0.00]|0.00| 0.00 0.00{0.00 | 0.00 0.00 | 0.000.00{0.00 | 0.00 0.00

0.00| 0.0p0.00|0.00{0.00| 0.00 0.00{0.00 | 0.00 1.00 | 0.00 0.00]|0.00 | 0.00 0.00

0.00| 0.0p0.00|0.00]|0.00| 0.00 0.00{0.00 | 0.00 0.07 | 0.00 0.00|/0.00 | 0.00 0.00

0.00| 0.0P0.28)|0.06|0.19| 0.00 0.00{0.00 | 0.00 0.00 | 0.00 0.00]|0.00 | 0.37 0.00

0.05| 0.0p0.00| 0.66|0.00| 0.00 0.00/0.00 | 0.00 0.00 | 0.00 0.00]|0.00 | 0.00 0.00

Production

Chief

Activities

ononpold Jpne % |0U0D

2|d uononpoud axen

Production Process Activities

\|QuIassY|

Bexoed wiopjed arelsado)

0.01 0.15/0.00 | 0.00

Jwassy Jayi4 aresado

sBuign |
1YL Joy uoisnix3 arelado

0.100.04 | 0.050.00/0.00 | 0.00

sBuign |
3} uoisnix3 aresadQ

0.)07.03 | 0.02 0.01

onoaluj arelado

0.70 0.11

0.000.00 | 0.00 0.00 | 0.00 0.00{0.00 | 0.00

Expense
driver

machine
hour

direct

percentage0.00|/ 0.00 | 0.00 0.93 | 0.00 0.00| 0.00 | 0.00

percentage¢ 0.00|/ 0.00 | 0.00 0.00 | 0.00 0.00|0.00 | 0.00

area (m2

Expense
Categories
Machine

insurance

Sterilization
materials

Analysis &

Test

Other

insurance

(fixture)

Facility

maintenance
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Table 5.8 Activity cost driver quantity calculation

Total Unit

Total Activity Activity

cost of Activity cost driver cost driver

Activities activities driver rate guantity
Assembly 223505asm.hr 33650 6.6421
Carry materials inside of factory 4558%m.job 6097 7.4773
Control & audit production 3990%rd.hr 67954 0.5873
Dispatch finished product 4362delivery 4580 9.5255
Maintain & repair 56693mch.hr 34304 1.6527
Make production plan 62997ob.order 7751 8.1276
Marketing 191983sales budget 5315235 0.0361
Operate Extrusion for Tubings 7635t.hr 3628  21.0447
Operate Extrusion for Thin Tubings 42556 rec.hr 3659 11.6305
Operate Filter Assembly 2883#lt.hr 1302 22.1459
Operate Injection 42932%nj.hr 24091 17.8210
Operate Pakform Packaging 286@@kK.hr 1623 17.6710
Receive & control material 1882teceipt 819  22.9799
Receive & process orders 152@&mist.order 4869 3.1353
Sterilize 70635cycle 141 500.9574
Certify 20933 product 819  25.5592
Warehouse 110925afety stock 950415 0.1167

Activity driver for general administration costsvalue added to product which is
the sum of activities costs. After total cost ofidties except general administration
cost was calculated, general administration costdistributed to products.

5.4.4 Assignment of Activitiesto Products

In this step, the activities consumed by each prbdue identified, and the
activity-product-dependence (APD) matrix is creat@éte activities represent the
columns of the APD matrix, whereas the productsesgnt the rows. If the product i
consumes the activity |, the cell i, j containsheckmark. Table 5.9 shows product
groups and their related activities. Figure 5.8 allsows distribution of activity costs
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to all products according to related activity drsveon Oracle. The company has
about 1000 product and the computation is veryatilf except Oracle. First, activity
cost driver quantities for every product was cated and then, product costs were

generated according to activity cost driver rate.

A Oracle Forms Runtime - [APD MATRIX]

Window

ACTIVITY-PRODUCT DEPENDENCE {APD) MATRIX

Activity Seq Activity Name Total Driver Seq Driver Quantity Driver Rate
223580 asm.hir 33 650 E.64
] 2 [operate Filter Assembly ] 28,834 | filthr | 1.302 | 22,15
| 3 Operate Injection ] 420325  injhr | 24.001 | 17,82
| 4 Operate Extrusion for Tubings | 76.350 | exthr | 3.628 | 21,04
| 6 Operate Extrusion for Thin Tub 42.556 | rechr | 3.650 | 11,63
| 7 Operate Pakform Packaging 28.680 | pakhr | 1.623 | 17,67
] 8 [controlaAudit Production 39,908 ] prd.hr ] 67.954 ] .50
| 9 [Make Production Plan 62.997 | job order | 7.751 | 8,13
] 11 }Maintain 8 Repair 55.593] mch.hr ] 34.304 ] 1,65
Generate Total from EAD b atris

Product Groups
Product Code Product Name Total
| AL-1103-216 |BREATHING CIRCUIT [ 42
| AL-1104  |BREATHING CIRCUIT [ 1.205
| AL-1104-010 |BREATHING CIRCUIT [ 172
AL-1104-010/9/BREATHING CIRCUIT [ 163
| AL-1110  [BREATHING CIRCUIT [ 1.500
| AL-1110-100 |BREATHING CIRCUTT [ 9
| AL-1110-200 |BREATHING CIRCUIT [ 1
| AL-1110-506 |BREATHING CIRCUIT | 49
| AL1111  [BREATHING CIRCUIT [ 3.231
Digtribute accarding bo Sctivity Driver Indes ‘ lm

Figure 5.8 APD Matrix

Product costs were calculated from semi-finishemtipcts to products. Because a
product can consist of raw material and semi-fietsiproducts. After the semi-
finished product cost which is sum of direct matkeosts and indirect costs is

computed, finished product cost can be determined.



Table 5.9 Activity product dependence matrix

Product Groups

on 2
~—~ 9 O
2 S S 3
(8] — = o
88 L, 8 &
s E, 253
=8 g 235 %z
2 & 8§ & F g E
E & o F = § o
Actvity & @ 2 Foao 3
cost & E 3 =
Activity driver n e 5
Activities driver guantity
Assembly asm.hr 6.6421 + N
Carry materials insidebom.job 74773 N N A A NN,
of factory
Control & audit prd.hr 05873 v N A N A A
production
Dispatch finished  delivery 9.5255 NN
product
General value 01537 N v N A N A A
Administration added
Maintain & repair mch.hr 1.6527 VoA NN Y
Make production plan job.order 81276 N N N N N A A
Marketing sales 0.0361 + v A
budget
Operate Extrusion for ext.hr 21.0447 v
Tubings
Operate Extrusion for rec.hr 11.6305 v
Thin Tubings
Operate Filter filt.hr 22.1459 v
Assembly
Operate Injection inj.hr 17.8210 N,
Operate Pakform  pak.hr 17.6710 v
Packaging
Receive & control  receipt 229799 \ N N A A AN A
material
Receive & process  cust.order  3.1353 VAN,
orders
Sterilize cycle 500.9574 v
Certify product 255592 v N A N N AN A
Warehouse safety 01167 N v N N A A

stock
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There are some samples for most manufactured poércevery product group.
For a breathing circuit from assembled productsigraost is calculated as follows.

Table 5.10 Product cost for sample breathing dircui

Activity
Unit cost
Activity cost driver
Activities driver driver quantity Total
Assembly asm.hr 6.6421 1831 12164.78
Carry materials inside of bom.job 7.4773 143 1072.24
factory
Control & audit production prd.hr 0.5873 1831 1075.59
Dispatch finished product delivery 9.5255 108 1028.76
Make production plan job.order 8.1276 144 1170.37
Receive & control material receipt 229799 22 505.00
Receive & process orders cust.order 3.1353 134 420.14
Certify product 25.5592 1 25.56
Warehouse safety stock 0.1167 12201 1424.00
Marketing sales budget 0.0361 333675 12052.13
General Administration Cost value added0.1537 30939 4755.29
Total Activities Cost 35693.87
Production Amount 73259
Unit Activities Cost 0.49
Direct Material Cost 2.88
Total Cost with ABC 3.37
Total Cost with TC 3.04
Bias 11%

According to sample calculation in Table 5.10, dostassembled products can be

determined by the following formula.

Total cost for assembled products = assembly ho6i6#21 + (0.6*number of
bom order + 0.4*number of job order) * 7.4773 +easbly hour * 0.5873 + number
of delivery * 9.5255 + number of job order * 8.12¥&umber of receipt * 22.9799 +
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number of customer order * 3.1353 + 25.5592 + gas¢dck amount * 0.1167 +
sales budget * 0.0361 + value added to product337

Table 5.11 Product cost for sample assembled filter

Activity
Unit cost
Activity cost driver

Activities driver driver quantity Total
Carry materials inside of bom.job 7.4773 52 385.83
factory

Control & audit production prd.hr 0.5873 492 288.69
Maintain & repair mch.hr 1.6527 492 812.42
Make production plan job.order 8.1276 51 41451
Operate Filter Assembly filt.hr 22.1459 492 10886.50
Receive & control material receipt 229799 11 251.00
Certify product 25.5592 1 25.56
Warehouse safety stock 0.1167 10727 1252.00
General Administration Cost value added0.1537 14317 2200.46
Total Activities Cost 16516.96
Production Amount 176969
Unit Activities Cost 0.09
Direct Material Cost 1.03
Total Cost with ABC 1.12
Total Cost with TC 0.54
Bias 108%

According to sample calculation in Table 5.11, dostassembled filters can be

determined by the following formula.

Total cost for assembled filters = (0.6*number ofrborder + 0.4*number of job
order) * 7.4773 + machine hour * 0.5873 + machionarht 1.6527 + number of job
order * 8.1276 + machine hour * 22.1459 + # of ipcé 22.9799 + 25.5592 +
safety stock * 0.1167 + value added to producti5G7
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Activity
Unit cost
Activity cost driver

Activities driver driver quantity Total

Carry materials inside of bom.job 7.4773 68 505.46
factory

Control & audit production prd.hr 0.5873 1412 829.37
Maintain & repair mch.hr 1.6527 1412 2333.93
Make production plan job.order 8.1276 145 1178.50
Operate Injection inj.hr 17.8210 1412 25167.13
Receive & control material receipt 22.9799 3 59.00
Certify product 25.5592 1 25.56
Warehouse safety stock 0.1167 7823 913.00
General Administration Cost value added0.1537 31012 4766.57
Total Activities Cost 35778.52
Production Amount 1016595
Unit Activities Cost 0.04
Direct Material Cost 0.03
Total Cost with ABC 0.07
Total Cost with TC 0.04
Bias 86%

According to sample calculation in Table 5.12, cést semi-products for

injection can be determined by the following foraaul

Total cost for semi-finished products for injectier{0.6*number of bom order +
0.4*number of job order) * 7.4773 + machine houf.5873 + machine hour *
1.6527 + number of job order * 8.1276 + machinerhbld7.8210 + number of
receipt * 22.9799 + 25.5592 + safety stock * 0.146¥alue added to product *

0.1537

According to sample calculation in Table 5.13, dosttubing can be determined

by the following formula.
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Total cost for tubing= (0.6*number of bom order 4*Gumber of job order) *
7.4773 + machine hour * 0.5873 + machine hour 526+ number of job order *
8.1276 + machine hour * 21.0447 + number of receii2.9799 + 25.5592 + safety
stock * 0.1167 + value added to product * 0.1537

Table 5.13 Product cost for sample tubing

Activity
Unit cost
Activity cost driver
Activities driver driver quantity Total
Carry materials inside of bom.job 7.4773 27 203.38
factory
Control & audit production prd.hr 0.5873 369 216.90
Maintain & repair mch.hr 1.6527 369 610.38
Make production plan job.order 8.1276 47 382.00
Operate Extrusion for Tubings  ext.hr 21.0447 369 7772.42
Receive & control material receipt 22.9799 3 78.00
Certify product 25.5592 1 25.56
Warehouse safety stock 0.1167 6726 785.00
General Administration Cost value added0.1537 10074 1548.33
Total Activities Cost 11621.97
Production Amount 277000
Unit Activities Cost 0.04
Direct Material Cost 0.08
Total Cost with ABC 0.12
Total Cost with TC 0.13
Bias -8%

According to sample calculation in Table 5.14, ctist thin tubings can be

determined by the following formula.

Total cost for thin tubings = (0.6*number of bonder + 0.4*number of job
order) * 7.4773 + machine hour * 0.5873 + machioarht 1.6527 + number of job
order * 8.1276 + machine hour * 11.6305 + numbeteakipt * 22.9799 + 25.5592 +
safety stock * 0.1167 + value added to producti’5G7
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Activity
Unit cost
Activity cost driver

Activities driver driver quantity Total
Carry materials inside of factory bom.job 74773 87 647.53
Control & audit production prd.hr 0.5873 1842 1081.87
Maintain & repair mch.hr 1.6527 1842 3044.49
Make production plan job.order 8.1276 179 1454.84
Operate Extrusion for Thin rec.hr 11.6305 1842 21425.36
Tubings

Receive & control material receipt 22.9799 7 163.00
Certify product 25.5592 1 25.56
Warehouse safety stock 0.1167 9134 1066.00
General Administration Cost value added0.1537 28909 4443.29
Total Activities Cost 33351.94
Production Amount 336050
Unit Activities Cost 0.10
Direct Material Cost 0.33
Total Cost with ABC 0.43
Total Cost with TC 0.30
Bias 42%

According to sample calculation in Table 5.15, cést pakform packaged

assembly products can be determined by the follgyormula.

Total cost for pakform packaged assembled produetssembly hour * 6.6421 +

(0.6*number of bom order + 0.4*number of job order).4773 + production hour *
0.5873 + # of delivery * 9.5255 + machine hour 8327 + number of job order *
8.1276 + machine hour * 17.6710 + # of customeep¥d3.1353 + number of
receipt * 22.9799 + 25.5592 + safety stock * 0.1 #6sales budget * 0.0361 + value

added to product * 0.1537



78

Table 5.15 Product cost for Pakform Packaged adgemniducts

Activity
Unit cost
Activity cost driver

Activities driver driver quantity Total
Assembly asm.hr 6.6421 13 86.01
Carry materials inside of bom.job 7.4773 64 480.04
factory

Control & audit production prd.hr 0.5873 284 167.00
Dispatch finished product delivery 9.5255 103 981.13
Maintain & repair mch.hr 1.6527 271 448.57
Make production plan job.order 8.1276 66 536.42
Operate Pakform Packaging pak.hr 17.6710 271 4796.26
Receive & process orders cust.order 3.1353 105 329.21
Receive & control material receipt 22.9799 5 105.00
Certify product 25.5592 1 25.56
Warehouse safety stock 0.1167 103 12.00
Marketing sales budget 0.0361 126534 4570.33
General Administration Cost value added0.1537 12538 1927.03
Total Activities Cost 14464.57
Production Amount 170621
Unit Activities Cost 0.08
Direct Material Cost 0.55
Total Cost with ABC 0.63
Total Cost with TC 0.48
Bias 33%

According to sample calculation in Table 5.16, doststerilized products can be

determined by the following formula.

Total cost for sterilized assembled products = rabbe hour * 6.6421 +
(0.6*number of bom order + 0.4*number of job order}.4773 + assembly hour *
0.5873 + # of delivery * 9.5255 + number of job erd 8.1276 + # of customer
order * 3.1353 + number of receipt * 22.9799 + #tdrilization cycle * 500.9574 +
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25.5592 + safety stock * 0.1167 + sales budge03®1 + value added to product *
0.1537

Table 5.16 Product cost for sterilized assemblylpets

Activity
Unit cost
Activity cost driver
Activities driver driver quantity Total
Assembly asm.hr 6.6421 252 1671.14
Carry materials inside of bom.job 7.4773 13 97.20
factory
Control & audit production prd.hr 0.5873 252 147.76
Dispatch finished product delivery 9.5255 6 57.15
Make production plan job.order 8.1276 13 105.66
Receive & process orders cust.order 3.1353 13 40.76
Receive & control material receipt 22.9799 4 101.00
Sterilize cycle 500.9574 20 10019.15
Certify product 25.5592 1 25.56
Warehouse safety stock 0.1167 1028 120.00
Marketing sales budget 0.0361 57235 2067.28
General Administration Cost value added 0.1537 14453 2221.39
Total Activities Cost 16674.06
Production Amount 7676
Unit Activities Cost 2.17
Direct Material Cost 7.20
Total Cost with ABC 9.37
Total Cost with TC 5.72
Bias 64%

5.5 Comparison of the Results

After the activities were distributed to all prodisicresults were compared with
current traditional costing system of the compangble 5.17 shows differences
between two costing system for most manufacturediymts. By looking at the
results, it is concluded that there are significdifferences between product costs
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obtained by ABC and traditional costing. Total dbs® difference is 1487779 and
112 products which are 20% of products create 8D&eodifferences.

ABC analysis proved that some products are ovezdoahd some of them are
undercosted or same. The differences of two systamde explained as following

main reasons.

* Non-production costs like sales, marketing and ggnadministration costs
were distributed to all products with ABC unlikaditional costing system. In
the determination of product sales price, non-petidn costs must be taken

into account.

* Quality and logistic costs were distributed to adbducts with ABC unlike

traditional costing system.

» All expenses were distributed on the basis of @®ss So expenses which are
allocated on product groups were obtained morerateuTraditional costing
system is distributed to all products on the ba$igroduction hours. But if

product and process variety is too much, traditionating system fails.

ABC will help to make more accurate sales priceedast. Sales prices can be
determined easily with the addition of target prodite on the product cost. If sales

price is not enough to stay in the market,

(i) new raw materials which will not affect prodwpiality should be searched,
(ii) decision of purchasing of end-product fromsidée should be made or

(iii) activities that increase cost should be reved.

ABC is also a useful tool in product cost reductidecisions. It is easy to
determine with ABC which of the products consumetivdies most and which of
the activities cost highly. It helps strategicatideons on products and operational

decisions on activities.
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Cost  Cost Total

Product Production with  with Bias Difference Cumulative
Code Amount TC ABC Difference % (Absolute) %
Product 1 166804 0,65 0,23 -0,42 -65% 70482 5%
Product 2 170621 0,41 0,65 0,24 60% 41544 8%
Product 3 336050 0,35 0,26 -0,09 -25% 29153 9%
Product 4 104460 0,56 0,83 0,27 48% 28197  11%
Product 5 122350 0,88 1,10 0,22 25% 27058  13%
Product 6 7676 6,04 9,43 3,39 56% 26053  15%
Product 7 39291 1,39 0,75 -0,64 -46% 24999  17%
Product 8 33179 2,96 2,23 -0,73 -25% 24202  18%
Product 9 520080 0,04 0,09 0,05 101% 23527  20%
Product 10 118964 0,40 0,58 0,18 47% 21963  21%
Product 11 73259 3,13 3,43 0,30 9% 21726  23%
Product 12 1016595 0,04 0,06 0,02 55% 21611  24%
Product 13 599740 0,03 0,07 0,04 103% 21297  26%
Product 14 73956 0,47 0,19 -0,28 -59% 20620  27%
Product 15 336560 0,60 0,54 -0,06 -10% 20471 28%
Product 16 23491 2,71 1,92 -0,79 -29% 18659  30%
Product 17 212104 0,07 0,15 0,08 117% 17184  31%
Product 18 5002 16,67 20,10 3,43 21% 17133  32%
Product 19 569904 0,03 0,06 0,03 100% 17115  33%
Product 20 12073 5,65 6,98 1,33 24% 16066  34%
Product 21 466048 0,08 0,11 0,03 45% 16022  35%
Product 22 87100 0,35 0,53 0,18 53% 15992  36%
Product 23 166453 0,29 0,38 0,09 30% 14440  37%
Product 24 17554 0,93 0,12 -0,81 -87% 14173  38%
Product 25 176969 0,54 0,62 0,08 15% 14078  39%
Product 26 34013 0,52 0,92 0,40 78% 13755  40%
Product 27 35006 0,44 0,83 0,39 89% 13683  41%
Product 28 28221 1,06 0,58 -0,48 -46% 13678  42%
Product 29 65664 0,39 0,59 0,20 52% 13177  43%
Product 30 46943 0,60 0,88 0,28 47% 13112  44%
Product 31 148100 0,33 0,42 0,09 26% 12919  45%
Product 32 204910 0,07 0,13 0,06 93% 12804  45%
Product 33 13297 0,89 1,84 0,95 108% 12695  46%
Product 34 8259 2,91 1,43 -1,48 -51% 12199  47%
Product 35 202635 0,07 0,13 0,06 85% 12080  48%
Product 36 463500 0,03 0,06 0,03 77% 12068  49%
Product 37 46850 0,52 0,78 0,26 49% 12063  50%
Product 38 75986 0,20 0,36 0,16 77% 11859  50%
Product 39 192600 0,33 0,39 0,06 18% 11680  51%
Product 40 295644 0,06 0,10 0,04 65% 11626  52%
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Cost  Cost Total

Product Production with  with Bias Difference Cumulative
Code Amount TC ABC Difference % (Absolute) %
Product 41 41162 0,44 0,17 -0,27 -62% 11307  53%
Product 42 200550 0,23 0,17 -0,06 -25% 11212 53%
Product 43 39424 1,45 1,73 0,28 19% 10952  54%
Product 44 148836 0,47 0,54 0,07 14% 9768  55%
Product 45 485807 0,03 0,05 0,02 67% 9753  56%
Product 46 517450 0,02 0,04 0,02 89% 9718  56%
Product 47 455150 0,03 0,05 0,02 74% 9652  57%
Product 48 188668 0,08 0,13 0,05 64% 9596  57%
Product 49 159450 0,36 0,30 -0,06 -16% 9279  58%
Product 50 312160 0,06 0,09 0,03 48% 9103  59%
Product 51 30430 0,47 0,74 0,27 59% 8340  59%
Product 52 65131 1,00 0,87 -0,13 -13% 8281  60%
Product 53 285568 0,04 0,07 0,03 61% 7544  60%
Product 54 273370 0,09 0,12 0,03 30% 7506  61%
Product 55 487500 0,02 0,04 0,02 62% 7491  61%
Product 56 314800 0,13 0,15 0,02 18% 7332 62%
Product 57 141230 0,12 0,17 0,05 42% 7145  62%
Product 58 19538 0,42 0,78 0,36 87% 7096  63%
Product 59 4503 6,70 8,27 1,57 23% 7079  63%
Product 60 83750 0,09 0,17 0,08 94% 6917  64%
Product 61 37268 0,29 0,47 0,18 64% 6867  64%
Product 62 24270 0,41 0,69 0,28 69% 6859  65%
Product 63 32372 1,26 1,47 0,21 17% 6803  65%
Product 64 290150 0,03 0,05 0,02 87% 6761  66%
Product 65 71510 0,12 0,21 0,09 81% 6723  66%
Product 66 11300 1,00 1,59 0,59 59% 6653  66%
Product 67 3702 8,05 9,83 1,78 22% 6602  67%
Product 68 154470 0,04 0,08 0,04 112% 6515 67%
Product 69 103050 0,08 0,14 0,06 79% 6349  68%
Product 70 12626 3,28 2,82 -0,46 -14% 5843  68%
Product 71 25700 0,37 0,60 0,23 60% 5789  69%
Product 72 792260 0,02 0,03 0,01 31% 5684  69%
Product 73 14834 0,48 0,86 0,38 80% 5664  69%
Product 74 29410 0,33 0,52 0,19 58% 5589  70%
Product 75 23302 4,85 4,62 -0,23 -5% 5302  70%
Product 76 17213 0,54 0,85 0,31 56% 5261  70%
Product 77 102500 0,06 0,11 0,05 86% 5222  71%
Product 78 60784 0,17 0,26 0,09 49% 5204  71%
Product 79 49709 0,85 0,95 0,10 12% 5194 71%
Product 80 15074 2,24 1,91 -0,33 -15% 4959  72%
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Cost  Cost Total

Product Production with  with Bias Difference Cumulative
Code Amount TC ABC Difference % (Absolute) %
Product 81 2502 5,00 6,97 1,97 40% 4939  72%
Product 82 9804 1,45 0,95 -0,50  -35% 4933  72%
Product 83 1459 5,76 9,06 3,30 57% 4821  73%
Product 84 48000 0,41 0,51 0,10 24% 4754  73%
Product 85 5759 3,55 2,74 -0,81  -23% 4677  73%
Product 86 32500 0,26 0,40 0,14 54% 4579  74%
Product 87 59851 0,18 0,26 0,08 42% 4579  74%
Product 88 2200 7,65 9,72 2,07 27% 4553  74%
Product 89 11604 0,44 0,83 0,39 87% 4486  75%
Product 90 28760 0,74 0,59 0,15  -21% 4408  75%
Product 91 5365 1,47 2,28 0,81 55% 4346  75%
Product 92 291000 0,03 0,04 0,01 59% 4299  76%
Product 93 2500 5,35 7,03 1,68 31% 4202 76%
Product 94 2323 2,81 4,62 1,81 64% 4197  76%
Product 95 80442 0,78 0,83 0,05 7% 4192 76%
Product 96 9550 2,89 2,46 -0,43 -15% 4124 T7%
Product 97 8545 1,83 1,35 -0,48  -26% 4107  77%
Product 98 48000 0,10 0,19 0,09 81% 4083  77%
Product 99 10004 1,02 1,42 0,40 39% 4022 77%
Product 100 34885 0,25 0,13 0,12 -47% 4015  78%
Product 101 86390 0,09 0,13 0,04 52% 3863  78%
Product 102 17584 0,78 0,99 0,21 27% 3692  78%
Product 103 1206 6,14 8,99 2,85 47% 3443 78%
Product 104 501 10,16 3,53 -6,63  -65% 3322 79%
Product 105 24468 2,99 3,13 0,14 5% 3320  79%
Product 106 10950 0,48 0,78 0,30 63% 3309  79%
Product 107 13101 1,31 1,56 0,25 19% 3264  79%
Product 108 8931 057 0,21 -0,36  -63% 3207  80%
Product 109 1500 5,20 7,33 2,13 41% 3200  80%
Product 110 3250 3,78 2,80 -0,98  -26% 3189  80%
Product 111 5456 0,79 1,36 0,57 73% 3130  80%
Product 112 11003 1,15 0,87 -0,28  -25% 3111 80%
Product 113 28496 0,51 0,62 0,11 21% 3101  81%
Product 114 68700 0,07 0,11 0,04 69% 3073  81%
Product 115 67250 0,07 0,12 0,05 61% 3049  81%
Product 116 2338 3,13 441 1,28 41% 2987  81%
Product 117 1863 3,01 1,41 -1,60  -53% 2983  81%
Product 118 625 11,88 16,64 4,76 40% 2974  82%
Product 119 76136 0,13 0,17 0,04 29% 2921  82%
Product 120 2618 3,53 2,42 -1,11 . -32% 2915  82%
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Cost  Cost Total

Product Production with  with Bias Difference Cumulative
Code Amount TC ABC Difference % (Absolute) %
Product 121 3784 1,30 2,07 0,77 59% 2906  82%
Product 122 1938 10,33 11,82 1,49 14% 2888  82%
Product 123 66950 0,05 0,09 0,04 90% 2859  83%
Product 124 3600 2,40 1,61 -0,79 -33% 2855  83%
Product 125 22100 0,31 0,44 0,13 41% 2816  83%
Product 126 2503 431 321 -1,10 -26% 2763  83%
Product 127 19030 0,39 0,25 -0,14 -36% 2714  83%
Product 128 83500 0,22 0,19 -0,03 -14% 2663  84%
Product 129 65000 0,08 0,12 0,04 51% 2650  84%
Product 130 602 20,64 25,01 4,37 21% 2631  84%
Product 131 2006 1,46 2,75 1,29 89% 2592  84%
Product 132 5710 1,61 1,16 -0,45 -28% 2563  84%
Product 133 15002 0,26 0,09 -0,17 -65% 2502  84%
Product 134 4100 0,69 1,29 0,60 88% 2474  85%
Product 135 3001 5,76 4,94 -0,82 -14% 2465  85%
Product 136 11623 1,36 1,57 0,21 16% 2457  85%
Product 137 2201 8,83 9,94 1,11 13% 2448  85%
Product 138 2200 3,87 2,77 -1,10 -28% 2429  85%
Product 139 3653 5,70 6,36 0,66 12% 2414  85%
Product 140 255800 0,02 0,03 0,01 45% 2392  86%
Product 141 1002 6,85 9,22 2,37 35% 2375  86%
Product 142 3947 1,03 1,62 0,59 58% 2340  86%
Product 143 6502 1,16 1,52 0,36 31% 2316  86%
Product 144 52100 0,35 0,31 -0,04 -12% 2293  86%
Product 145 11994 1,05 1,24 0,19 18% 2289  86%
Product 146 1231 6,44 8,30 1,86 29% 2286  86%
Product 147 8022 0,57 0,29 -0,28 -49% 2257  87%
Product 148 160 24,25 10,29 -13,96  -58% 2234 87%
Product 149 856 7,70 10,26 2,56 33% 2192 87%
Product 150 4311 1,69 1,18 -0,51 -30% 2183  87%
Product 151 1003 4,90 7,05 2,15 44% 2159  87%
Product 152 6040 2,23 1,88 -0,35 -16% 2133  87%
Product 153 1604 4,67 5,99 1,32 28% 2118  88%
Product 154 1619 5,17 6,46 1,29 25% 2084  88%
Product 155 277000 0,13 0,12 -0,01 -6% 2040  88%
Product 156 63350 0,03 0,06 0,03 115% 2033  88%
Product 157 1460 7,45 8,84 1,39 19% 2033  88%
Product 158 26101 0,86 0,94 0,08 9% 1993  88%
Product 159 19503 0,26 0,36 0,10 39% 1972 88%
Product 160 18820 0,11 0,21 0,10 99% 1968  88%
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Code Amount TC ABC Difference % (Absolute) %
Product 161 17200 0,36 0,25 -0,11 -31% 1919  89%
Product 162 38250 0,07 0,12 0,05 70% 1892  89%
Product 163 7000 0,50 0,23 -0,27 -54% 1885  89%
Product 164 3306 0,61 1,16 0,55 90% 1817  89%
Product 165 7801 1,49 1,72 0,23 15% 1788  89%
Product 166 296200 0,03 0,02 -0,01 -23% 1757  89%
Product 167 41859 0,35 0,39 0,04 12% 1746 89%
Product 168 4614 1,26 1,64 0,38 30% 1740  89%
Product 169 483 8,03 11,62 3,59 45% 1735  90%
Product 170 77150 0,03 0,05 0,02 81% 1722 90%
Product 171 2006 1,10 1,93 0,83 76% 1667  90%
Product 172 4516 0,67 1,03 0,36 54% 1626 90%
Product 173 1102 2,61 4,04 1,43 55% 1577  90%
Product 174 20570 0,12 0,20 0,08 60% 1544 90%
Product 175 9218 0,36 0,52 0,16 46% 1502  90%
Product 176 8500 0,45 0,28 -0,17 -38% 1479  90%
Product 177 11000 0,73 0,60 -0,13 -18% 1474 90%
Product 178 200 35,71 43,02 7,31 20% 1461  91%
Product 179 5510 0,92 1,18 0,26 28% 1433 91%
Product 180 1200 3,96 2,79 -1,17 -30% 1408  91%
Product 181 4602 047 0,77 0,30 65% 1394  91%
Product 182 1503 4,19 3,27 -0,92 -22% 1383  91%
Product 183 1001 7,28 8,61 1,33 18% 1332 91%
Product 184 30690 0,07 0,11 0,04 63% 1299  91%
Product 185 1002 3,36 4,66 1,30 38% 1298  91%
Product 186 14005 0,30 0,21 -0,09 -31% 1298  91%
Product 187 19887 0,38 0,44 0,06 17% 1275  91%
Product 188 3977 4,73 5,05 0,32 7% 1258  91%
Product 189 266 11,54 16,18 4,64 40% 1234 91%
Product 190 1994 2,36 1,75 -0,61 -26% 1208  92%
Product 191 380 6,11 9,29 3,18 52% 1207 92%
Product 192 350 12,26 15,65 3,39 28% 1186  92%
Product 193 873 11,93 13,26 1,33 11% 1159  92%
Product 194 573770 0,04 0,04 0,00 5% 1150  92%
Product 195 2608 0,99 1,43 0,44 44% 1141 92%
Product 196 16880 5,50 5,57 0,07 1% 1129 92%
Product 197 21850 0,05 0,10 0,05 107% 1127 92%
Product 198 7003 2,83 2,99 0,16 6% 1115 92%
Product 199 6302 0,38 0,56 0,18 46% 1114 92%
Product 200 1763 3,10 3,72 0,62 20% 1102 92%
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Product 201 253 14,86 19,12 4,26 29% 1078  92%
Product 202 107100 0,17 0,16 -0,01 -6% 1049  92%
Product 203 2632 1,10 1,49 0,39 36% 1039  93%
Product 204 1250 8,34 9,17 0,83 10% 1033 93%
Product 205 1162 5,25 6,14 0,89 17% 1032 93%
Product 206 1001 5,29 6,32 1,03 19% 1029  93%
Product 207 15900 0,42 0,36 -0,06 -15% 1021 93%
Product 208 41125 0,09 0,11 0,02 29% 1019  93%
Product 209 49800 0,06 0,08 0,02 34% 1017 93%
Product 210 957 5,30 6,35 1,05 20% 1006  93%
Product 211 1861 2,79 2,26 -0,53 -19% 992 93%
Product 212 20000 0,21 0,26 0,05 23% 979 93%
Product 213 27000 0,04 0,08 0,04 83% 977 93%
Product 214 36803 0,15 0,18 0,03 17% 976 93%
Product 215 266700 0,24 0,24 0,00 -1% 962 93%
Product 216 2401 1,15 1,55 0,40 34% 953 93%
Product 217 1000 3,27 2,32 -0,95 -29% 950 93%
Product 218 409 5,98 8,30 2,32 39% 949 94%
Product 219 400 3,51 5,87 2,36 67% 944 94%
Product 220 20000 0,07 0,12 0,05 64% 941 94%
Product 221 23600 0,34 0,38 0,04 11% 923 94%
Product 222 62400 0,03 0,04 0,01 58% 917 94%
Product 223 1520 3,14 3,74 0,60 19% 916 94%
Product 224 824 10,92 12,01 1,09 10% 895 94%
Product 225 3000 0,51 0,22 -0,29 -57% 871 94%
Product 226 15900 0,06 0,11 0,05 99% 871 94%
Product 227 601 22,71 24,15 1,44 6% 868 94%
Product 228 2825 3,17 3,48 0,31 10% 867 94%
Product 229 3804 5,96 6,19 0,23 4% 864 94%
Product 230 750 359 4,72 1,13 31% 846 94%
Product 231 4504 0,54 0,73 0,19 34% 841 94%
Product 232 35360 0,46 0,48 0,02 5% 829 94%
Product 233 5005 0,67 0,50 -0,17 -25% 828 94%
Product 234 2399 2,52 2,19 -0,33 -13% 794 94%
Product 235 853 1,61 2,53 0,92 57% 785 95%
Product 236 4420 1,13 1,31 0,18 16% 780 95%
Product 237 401 22,43 24,37 1,94 9% 778 95%
Product 238 12200 0,06 0,12 0,06 110% 768 95%
Product 239 203 7,03 10,77 3,74 53% 760 95%
Product 240 511 4,26 572 1,46 34% 748 95%
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Product 241 300 2,60 5,09 2,49 96% 747 95%
Product 242 3575 0,46 0,25 -0,21 -45% 737 95%
Product 243 49400 0,16 0,15 -0,01 -9% 731 95%
Product 244 3500 4,02 381 -0,21 -5% 722 95%
Product 245 502 390 5,33 1,43 37% 719 95%
Product 246 402 4,96 6,73 1,77 36% 711 95%
Product 247 2136 4,40 4,73 0,33 8% 711 95%
Product 248 875 2,06 2,87 0,81 39% 709 95%
Product 249 25088 0,20 0,23 0,03 14% 702 95%
Product 250 11500 0,37 0,31 -0,06 -16% 696 95%
Product 251 600 3,13 1,98 -1,15 -37% 690 95%
Product 252 31600 0,10 0,08 -0,02 -21% 685 95%
Product 253 1107 6,18 6,78 0,60 10% 660 95%
Product 254 899 2,11 2,84 0,73 34% 655 95%
Product 255 294 3,87 6,08 2,21 57% 650 96%
Product 256 2011 1,32 1,00 -0,32 -24% 645 96%
Product 257 3752 0,32 0,49 0,17 54% 642 96%
Product 258 155060 0,18 0,18 0,00 2% 633 96%
Product 259 1000 8,25 8,88 0,63 8% 630 96%
Product 260 2001 1,33 1,64 0,31 24% 630 96%
Product 261 9500 0,71 0,64 -0,07 -9% 624 96%
Product 262 1498 3,01 3,42 0,41 14% 620 96%
Product 263 2770 3,36 3,58 0,22 7% 619 96%
Product 264 301 6,88 4,82 -2,06 -30% 619 96%
Product 265 6667 0,51 0,42 -0,09 -18% 614 96%
Product 266 3260 0,23 0,42 0,19 80% 608 96%
Product 267 1200 4,19 4,69 0,50 12% 596 96%
Product 268 655 4,99 5,88 0,89 18% 586 96%
Product 269 588 7,94 8,93 0,99 12% 583 96%
Product 270 2000 1,87 2,16 0,29 15% 579 96%
Product 271 208 22,44 19,66 -2,78 -12% 579 96%
Product 272 753 11,01 11,78 0,77 7% 577 96%
Product 273 5003 0,19 0,07 -0,12 -62% 577 96%
Product 274 2501 6,64 6,41 -0,23 -3% 576 96%
Product 275 1772 1,34 1,66 0,32 24% 568 96%
Product 276 793 1,76 2,47 0,71 40% 560 96%
Product 277 576 1,87 2,84 0,97 52% 560 96%
Product 278 1153 589 541 -0,48 -8% 559 96%
Product 279 2515 3,64 3,42 -0,22 -6% 552 96%
Product 280 26370 0,02 0,04 0,02 109% 550 97%
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Product 281 3250 0,34 051 0,17 48% 538 97%
Product 282 24453 0,30 0,28 -0,02 -71% 529 97%
Product 283 2800 1,00 1,19 0,19 19% 529 97%
Product 284 5000 1,19 1,30 0,11 9% 527 97%
Product 285 865 1,79 2,40 0,61 34% 526 97%
Product 286 623 1,51 2,33 0,82 55% 512 97%
Product 287 25910 0,04 0,06 0,02 49% 511 97%
Product 288 1204 5,98 5,56 -0,42 -71% 511 97%
Product 289 2500 0,36 0,56 0,20 56% 500 97%
Product 290 301 6,19 7,85 1,66 27% 500 97%
Product 291 481 6,02 7,06 1,04 17% 499 97%
Product 292 443 1,69 0,57 -1,12 -66% 494 97%
Product 293 44700 0,10 0,09 -0,01 -11% 488 97%
Product 294 500 5,31 6,28 0,97 18% 487 97%
Product 295 3000 0,95 1,11 0,16 17% 481 97%
Product 296 501 9,03 9,98 0,95 11% 476 97%
Product 297 416 2,22 3,35 1,13 51% 470 97%
Product 298 942 493 543 0,50 10% 468 97%
Product 299 1002 13,07 13,53 0,46 4% 462 97%
Product 300 20650 0,03 0,05 0,02 81% 461 97%
Product 301 28200 0,19 0,17 -0,02 -9% 460 97%
Product 302 315 2,74 4,20 1,46 53% 459 97%
Product 303 201 4,83 7,09 2,26 47% 453 97%
Product 304 111010 0,06 0,06 0,00 7% 452 97%
Product 305 12000 0,15 0,19 0,04 25% 451 97%
Product 306 251 529 351 -1,78 -34% 447 97%
Product 307 740 542 4,83 -0,59 -11% 440 97%
Product 308 1800 0,23 047 0,24 106% 436 97%
Product 309 1606 0,26 0,53 0,27 103% 431 97%
Product 310 6000 0,48 0,55 0,07 15% 428 97%
Product 311 1953 3,10 2,88 -0,22 1% 422 98%
Product 312 2700 0,76 0,92 0,16 20% 422 98%
Product 313 1407 0,67 0,37 -0,30 -44% 417 98%
Product 314 252 516 3,52 -1,64 -32% 413 98%
Product 315 10600 0,20 0,16 -0,04 -19% 410 98%
Product 316 2000 0,52 0,32 -0,20 -39% 407 98%
Product 317 751 5,78 524 -0,54 -9% 407 98%
Product 318 350 5,12 6,28 1,16 23% 406 98%
Product 319 2001 7,73 7,53 -0,20 -3% 405 98%
Product 320 1000 0,87 1,27 0,40 46% 401 98%
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Product 321 400 4,19 519 1,00 24% 399 98%
Product 322 501 6,72 7,50 0,78 12% 393 98%
Product 323 254 5,72 7,23 1,51 26% 384 98%
Product 324 503 6,28 7,04 0,76 12% 383 98%
Product 325 315 3,93 2,72 -1,21 -31% 382 98%
Product 326 6000 0,06 0,12 0,06 110% 378 98%
Product 327 2600 2,20 2,06 -0,14 1% 377 98%
Product 328 312 3,67 4,88 1,21 33% 376 98%
Product 329 485 3,69 4,47 0,78 21% 376 98%
Product 330 112 3,54 6,87 3,33 94% 373 98%
Product 331 8000 0,30 0,25 -0,05 -16% 367 98%
Product 332 1013 1,26 1,62 0,36 29% 366 98%
Product 333 7600 0,23 0,28 0,05 21% 364 98%
Product 334 699 2,78 3,30 0,52 19% 364 98%
Product 335 881 5,20 4,79 -0,41 -8% 363 98%
Product 336 152540 0,29 0,29 0,00 1% 352 98%
Product 337 18000 0,29 0,27 -0,02 1% 351 98%
Product 338 3000 0,28 0,39 0,11 40% 335 98%
Product 339 250 4,67 6,00 1,33 29% 333 98%
Product 340 500 5,36 6,02 0,66 12% 328 98%
Product 341 200 6,65 8,22 1,57 24% 313 98%
Product 342 1200 1,24 1,50 0,26 21% 313 98%
Product 343 13000 0,08 0,05 0,02 92% 312 98%
Product 344 1001 17,53 17,84 0,31 2% 310 98%
Product 345 102 14,29 17,31 3,02 21% 308 98%
Product 346 401 7,36 8,13 0,77 10% 308 98%
Product 347 9100 0,47 0,50 0,03 7% 308 98%
Product 348 2278 2,97 3,10 0,13 5% 307 98%
Product 349 742 4,72 5,13 0,41 9% 302 98%
Product 350 137 4,40 6,56 2,16 49% 296 98%
Product 351 3000 0,38 0,48 0,10 26% 294 98%
Product 352 750 1,01 1,40 0,39 39% 293 98%
Product 353 6753 0,97 0,93 -0,04 -4% 291 99%
Product 354 101 14,00 16,80 2,80 20% 283 99%
Product 355 345 6,21 7,03 0,82 13% 282 99%
Product 356 476 3,80 4,38 0,58 15% 276 99%
Product 357 3000 0,39 0,48 0,09 24% 275 99%
Product 358 3600 0,48 0,40 -0,08 -16% 275 99%
Product 359 1050 1,48 1,74 0,26 18% 274 99%
Product 360 106 5,00 7,59 2,59 52% 274 99%
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Product 361 201 5,72 7,08 1,36 24% 273 99%
Product 362 1500 0,57 0,75 0,18 31% 267 99%
Product 363 1500 0,50 0,68 0,18 35% 267 99%
Product 364 33100 0,11 0,10 -0,01 -71% 264 99%
Product 365 3001 0,40 031 -0,09 -22% 260 99%
Product 366 9300 0,04 0,07 0,03 67% 260 99%
Product 367 72000 0,33 0,33 0,00 -1% 257 99%
Product 368 11975 1,05 1,03 -0,02 -2% 255 99%
Product 369 700 7,40 7,04 -0,36 -5% 252 99%
Product 370 16250 0,01 0,03 0,02 107% 252 99%
Product 371 1301 4,53 4,34 -0,19 -4% 246 99%
Product 372 19820 0,02 0,03 0,01 71% 246 99%
Product 373 501 2,07 2,56 0,49 24% 245 99%
Product 374 152 7,21 881 1,60 22% 243 99%
Product 375 9644 0,04 0,06 0,02 71% 240 99%
Product 376 1500 0,54 0,38 -0,16 -29% 234 99%
Product 377 18000 0,16 0,15 -0,01 -8% 233 99%
Product 378 514 16,09 15,64 -0,45 -3% 232 99%
Product 379 203 1,90 0,77 -1,13 -60% 230 99%
Product 380 23600 0,19 0,20 0,01 5% 229 99%
Product 381 110 5,07 7,11 2,04 40% 224 99%
Product 382 385 3,21 2,63 -0,58 -18% 223 99%
Product 383 18420 0,02 0,03 0,01 66% 221 99%
Product 384 111 2,77 4,71 1,94 70% 215 99%
Product 385 50000 0,04 0,04 0,00 12% 214 99%
Product 386 316 3,37 4,04 0,67 20% 212 99%
Product 387 603 055 0,90 0,35 63% 210 99%
Product 388 2226 3,75 3,84 0,09 2% 208 99%
Product 389 215 3,62 2,66 -0,96 -27% 207 99%
Product 390 701 3,79 3,50 -0,29 -8% 206 99%
Product 391 301 3,60 4,28 0,68 19% 205 99%
Product 392 2000 2,18 2,28 0,10 5% 202 99%
Product 393 304 4,73 539 0,66 14% 201 99%
Product 394 190 5,11 6,16 1,05 21% 200 99%
Product 395 1500 0,49 0,36 -0,13 -27% 199 99%
Product 396 1300 1,57 1,72 0,15 10% 199 99%
Product 397 1001 3,52 3,33 -0,19 -5% 185 99%
Product 398 600 8,08 7,77 -0,31 -4% 184 99%
Product 399 501 357 3,93 0,36 10% 181 99%

Product 400 1500 2,95 3,07 0,12 4% 180 99%
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Product 401 103 8,11 9,85 1,74 21% 179 99%
Product 402 1150 5,18 5,33 0,15 3% 175 99%
Product 403 500 0,60 0,95 0,35 57% 173 99%
Product 404 5600 0,06 0,09 0,03 52% 171 99%
Product 405 300 6,07 6,64 0,57 9% 171 99%
Product 406 49500 0,16 0,16 0,00 -2% 169 99%
Product 407 120 6,30 7,70 1,40 22% 169 99%
Product 408 101 5,19 6,85 1,66 32% 168 99%
Product 409 1125 2,11 1,96 -0,15 1% 163 99%
Product 410 176 3,51 4,42 0,91 26% 160 99%
Product 411 1652 5,12 5,22 0,10 2% 158 99%
Product 412 1000 5,58 542 -0,16 -3% 155 99%
Product 413 15620 0,01 0,02 0,01 96% 153 99%
Product 414 301 886 835 -0,51 -6% 153 99%
Product 415 2848 0,29 0,34 0,05 18% 150 99%
Product 416 160 5,18 6,11 0,93 18% 149 99%
Product 417 815 049 0,67 0,18 36% 143 99%
Product 418 11370 0,18 0,17 -0,01 -71% 143 99%
Product 419 7367 0,19 0,21 0,02 10% 143 99%
Product 420 250 1,41 1,98 0,57 40% 142 99%
Product 421 8000 0,29 0,27 -0,02 -6% 142 99%
Product 422 300 854 9,01 0,47 5% 140 99%
Product 423 1765 3,54 3,62 0,08 2% 137  100%
Product 424 1000 1,18 1,31 0,13 11% 135  100%
Product 425 160 4,85 5,69 0,84 17% 134  100%
Product 426 15000 0,29 0,28 -0,01 -3% 134  100%
Product 427 101 3,84 5,16 1,32 34% 133 100%
Product 428 2300 0,28 0,34 0,06 20% 133 100%
Product 429 20570 0,24 0,23 -0,01 -3% 129  100%
Product 430 2600 0,43 0,48 0,05 11% 128  100%
Product 431 29800 0,27 0,27 0,00 2% 123 100%
Product 432 480 2,83 2,57 -0,26 -9% 123 100%
Product 433 1000 0,29 0,17 -0,12 -42% 121 100%
Product 434 2000 0,37 0,43 0,06 16% 120  100%
Product 435 300 0,88 1,28 0,40 45% 119  100%
Product 436 300 0,58 0,96 0,38 64% 113 100%
Product 437 150 0,65 1,34 0,69 105% 103 100%
Product 438 1500 0,41 0,34 -0,07 -17% 103  100%
Product 439 490 0,83 1,04 0,21 25% 103 100%

Product 440 832 0,22 0,34 0,12 57% 103 100%
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Product 441 4150 0,18 0,20 0,02 14% 103 100%
Product 442 1166 5,61 5,52 -0,09 -2% 100  100%
Product 443 102 3,83 2,85 -0,98  -26% 100  100%
Product 444 501 6,53 6,33 -0,20 -3% 98  100%
Product 445 211 1,82 1,36 -0,46  -25% 97  100%
Product 446 750 0,83 0,96 0,13 15% 95  100%
Product 447 500 0,33 0,52 0,19 57% 94  100%
Product 448 500 0,66 0,84 0,18 28% 92  100%
Product 449 295 5,85 6,16 0,31 5% 92  100%
Product 450 28730 0,16 0,16 0,00 -2% 90  100%
Product 451 980 090 081 -0,09  -10% 89  100%
Product 452 500 1,18 1,35 0,17 15% 87  100%
Product 453 4600 0,12 0,10 -0,02  -16% 87  100%
Product 454 201 2,29 2,72 0,43 19% 87  100%
Product 455 8000 0,03 0,04 0,01 37% 87  100%
Product 456 300 0,67 0,96 0,29 43% 86  100%
Product 457 751 0,63 0,74 0,11 18% 86  100%
Product 458 2970 0,37 0,40 0,03 8% 86  100%
Product 459 1003 0,34 0,42 0,08 25% 85  100%
Product 460 950 0,09 0,18 0,09 98% 85  100%
Product 461 136 2,12 2,74 0,62 29% 84  100%
Product 462 7000 0,42 0,43 0,01 3% 84  100%
Product 463 300 4,11 3,84 -0,27 1% 82  100%
Product 464 2200 1,31 1,35 0,04 3% 82  100%
Product 465 500 0,34 0,50 0,16 48% 81  100%
Product 466 10178 4,84 4,85 0,01 0% 81  100%
Product 467 950 0,34 0,43 0,09 25% 81  100%
Product 468 500 0,52 0,68 0,16 31% 80  100%
Product 469 180 4,14 4,58 0,44 11% 79  100%
Product 470 600 0,34 0,47 0,13 38% 77  100%
Product 471 550 1,58 1,45 -0,13 -8% 73 100%
Product 472 300 0,52 0,76 0,24 45% 71 100%
Product 473 101 3,19 3,89 0,70 22% 70  100%
Product 474 121 2,00 2,58 0,58 29% 70  100%
Product 475 132 453 4,01 -0,52 -11% 68  100%
Product 476 2025 0,29 0,32 0,03 11% 67  100%
Product 477 1823 4,16 4,20 0,04 1% 65  100%
Product 478 501 8,80 8,67 -0,13 -1% 64  100%
Product 479 500 0,22 0,35 0,13 57% 64  100%
Product 480 152 6,04 6,45 0,41 7% 62  100%
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Product 481 10000 0,08 0,07 -0,01 -8% 62  100%
Product 482 1560 8,42 8,46 0,04 0% 61  100%
Product 483 2000 0,35 0,38 0,03 9% 61  100%
Product 484 1650 0,39 0,43 0,04 9% 61  100%
Product 485 201 046 0,75 0,29 64% 59  100%
Product 486 1010 0,42 0,36 -0,06 -13% 56  100%
Product 487 200 7,58 7,31 -0,27 -4% 54  100%
Product 488 300 1,46 1,28 -0,18 -12% 54  100%
Product 489 300 2,58 2,76 0,18 7% 54  100%
Product 490 200 0,23 0,49 0,26 116% 53  100%
Product 491 2006 3,46 3,43 -0,03 -1% 51  100%
Product 492 9500 0,53 0,52 -0,01 -1% 50  100%
Product 493 500 2,98 2,88 -0,10 -3% 49  100%
Product 494 152 4,79 5,10 0,31 6% 47  100%
Product 495 500 0,24 0,33 0,09 40% 47  100%
Product 496 101 3,39 3,84 0,45 13% 45  100%
Product 497 201 2,92 2,70 -0,22 -8% 45  100%
Product 498 250 0,34 0,52 0,18 51% 44  100%
Product 499 250 0,34 0,52 0,18 51% 44  100%
Product 500 6000 0,27 0,28 0,01 3% 41  100%
Product 501 216 3,98 4,17 0,19 5% 41 100%
Product 502 5000 0,16 0,15 -0,01 -5% 39  100%
Product 503 500 0,23 031 0,08 33% 38  100%
Product 504 500 0,35 042 0,07 22% 37  100%
Product 505 1000 0,76 0,80 0,04 5% 37  100%
Product 506 202 0,50 0,68 0,18 36% 36  100%
Product 507 1320 0,68 0,71 0,03 4% 35  100%
Product 508 131 1,95 1,69 -0,26 -13% 34  100%
Product 509 2502 0,41 0,42 0,01 3% 33  100%
Product 510 2140 0,09 0,11 0,02 17% 33  100%
Product 511 130 3,52 3,77 0,25 7% 32 100%
Product 512 200 0,28 0,44 0,16 57% 32 100%
Product 513 151 0,80 1,01 0,21 26% 32 100%
Product 514 17000 0,17 0,17 0,00 -1% 31  100%
Product 515 201 6,16 6,03 -0,13 -2% 27  100%
Product 516 300 3,32 3,40 0,08 3% 25  100%
Product 517 200 7,48 7,36 -0,12 -2% 24 100%
Product 518 791 1,83 1,86 0,03 2% 23 100%
Product 519 2020 1,20 1,21 0,01 1% 23 100%
Product 520 1000 1,03 1,01 -0,02 -2% 23 100%
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Code Amount  TC ABC Difference % (Absolute) %
Product 521 4700 0,13 0,13 0,00 -4% 22 100%
Product 522 202 1,24 1,35 0,11 9% 22 100%
Product 523 502 0,39 0,43 0,04 11% 22 100%
Product 524 201 9,39 9,29 -0,10 -1% 21  100%
Product 525 4000 0,13 0,12 -0,01 -4% 21 100%
Product 526 500 2,92 2,88 -0,04 -1% 21  100%
Product 527 1001 2,60 2,58 -0,02 -1% 19  100%
Product 528 1202 0,45 0,46 0,01 3% 18  100%
Product 529 151 9,39 9,51 0,12 1% 17 100%
Product 530 26300 0,26 0,26 0,00 0% 17 100%
Product 531 8850 0,31 0,31 0,00 -1% 17 100%
Product 532 282 295 3,01 0,06 2% 16  100%
Product 533 201 353 3,60 0,07 2% 15  100%
Product 534 300 3,54 3,49 -0,05 -1% 14 100%
Product 535 102 3,33 3,20 -0,13 -4% 13 100%
Product 536 840 2,95 2,94 -0,01 -1% 13 100%
Product 537 302 1,18 1,22 0,04 3% 11 100%
Product 538 3000 0,26 0,26 0,00 -1% 10  100%
Product 539 760 3,04 3,05 0,01 0% 9 100%
Product 540 200 9,24 9,28 0,04 0% 9  100%
Product 541 601 4,90 491 0,01 0% 9  100%
Product 542 1000 0,60 0,61 0,01 1% 8  100%
Product 543 152 3,13 3,18 0,05 2% 8  100%
Product 544 39800 0,11 0,11 0,00 0% 6 100%
Product 545 6000 0,32 0,32 0,00 0% 4 100%
Product 546 700 0,48 0,48 0,00 -1% 3  100%
Product 547 1000 0,29 0,29 0,00 1% 3  100%
Product 548 2000 0,87 0,87 0,00 0% 3  100%
Product 549 1600 0,29 0,29 0,00 0% 2  100%
Product 550 501 4,13 4,13 0,00 0% 0 100%
TOTAL 1487779




CHAPTER SIX
CONCLUSION

Rapid development of technology and globalizatioas hbrought intense
competition. Companies that want to achieve thdijeaives should use their
decision making mechanisms effectively to be live the intense competitive
environment and maintain competitive advantage.c@opanies should take into
account all factors which effect decision makinggass and search accuracy and

reliability of all factors.

Intensification of competition on price requiresn@ emphasis to the factors that
determine product price. Although factors effectimgcing decisions are market
structure, place of the product on product lifeleyand situation of the competitors,
main determinant is cost. So cost elements whitéraene product price should be

obtained in an accurate and realistic way.

Companies need information which will guide abowdcidions to provide
competitive advantage and organize activities hetlest important resource of this
information is cost information system. ABC as atowy system is very useful tool
in decision making process. It facilitates strataganagement decisions like how to
increase profits, which product and which customesre profitable or which
products should be produced. ABC system presents auzurate product costs and
also increases power of competition of the compuiity reliable and correct
information. It has long term perspective and piesi wider information for cost
analysis in stages of development of new produtiake or buy decisions, new
investments in production process and determinaifgroduct sales price. Expense
and activity drivers can be used also as performanteria.

In this thesis, shortages of traditional costiygtem which has unreliable cost
data have been given. ABC system in product costiag introduced to overcome
these problems. Because ABC analyzes and evaloasés of manufacturing and it

helps company to understand actual production esstgell as explains the costs of

95



96

each activity. An application was made to developABC Model for a company
which manufactures disposable medical supplieseterthine accurate sales prices.
All activities were examined and modelled with IDE#iagrams. After the activity
costs were calculated, product costs were foundthétend of the study, product
costs for ABC and current traditional costing sgsi&f the company were compared
and cost differences for two systems were calcdlaféecording to total absolute
differences, products which create most differenaere determined. All
computations were made with a simple program whiels developed on Oracle
database and development tools. This program camtégrated into the company’s
ERP system that also uses Oracle. Thus, compudtebfficulties and consuming
time can be eliminated. By the help of this analysight pricing decisions will be
made to be live in competitive market and how thapct costs will be reduced for

target prices will be determined.

As a result, ABC is not only a costing system whiecludes cost decisions and
product cost management but also a managementlamainmy system which works

with all parts of the business.
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APPENDIX

Appendix A. IDEFO Diagrams for process modelling:

Customer Inventory
Aggrement Constraints

Customer orders—— Receive &

Process Orders Order with tender form—pt

—Requested product design—» Design spesifications—»

A1
SDZISts_ Oracle
A-1 Receive & Process Ord

Figure A.1 Receive & Process Orders activity ce(fttede A-1)



Customer Inventory
Aggrement constraints

Confirmed SN
Domestic order Fill Tender Form /

Requested Product Design >

AN

Customer
Orders | Check & Confirm EC°”f:trmedd
» customer order Xport order
A1
A1
Order with
Sales Dept. tender form

N A12

A\

A1
Sales Dept.  Oracle

Prepare BOM

according to

Design
requested product FSpesificgtions
design
A13
A1

Sales Dept.  Oracle

Al

Receive & Process Orders

Figure A.2 Receive & Process Orders sub-activiiidzde Al)
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Customer Inventory
Aggrement constraints
Controlled
Customer . order
Orders Check Prices,
Due Date and
Inventory Level i
Confirmed
A111 domestic order
A1 Send order V%
Sales confirmation to »
De‘pt' customer
A112
. T A11
ales .
Dept. Fill Export Order
‘ ! Form >
Confirmed
export order A113
SaIes Al Confirmed
Dept. export order
All Check & Confirm Customer Order

Figure A.3 Check & Confirm Customer Order sub-adtitg (Node Al11)



Master Production

Schedule
Order with Tender form . Production Schedule
» Make Production BOM order
Design Specifications Plan Job order
A2 Sterilization order
Production
Chef Oracle
A-2 Make Production Plz

Figure A.4 Make Production Plan activity centre (dcA-2)
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Order with

»

Tender form

Enter production
order (make to
stok / make to

order)
A21
A2
Production
Chef

Design Specifications

Production
order

Prepare new
BOM if necessary
& attach it to
production order

> A22
t T A2
Progﬁg?on Oracle

Production
Order with BOM |

4

Master
Production
Schedule

Prepare daily
production
schedule
according to
production plan

A23

Production
Schedule

A2

Production

Chef

Prepare BOM

Order
A24
t T A2
Production
Chef racle

BOM order
Job
Prepare Job order
Order
Sterilization
A25 order
t T A2
Production
Chef Oracle

Node: A2

Make Production Plan

Figure A.5 Make Production Plan sub-activities (H&®)



BOM
order

;

Job  Sterilization

order

order

.

Raw material———p|

Semi-finished product——p-

Finished product——p|

Carry materials
inside of factory

A3

Carried products from warehouse to cleanroom——p

Carried products from cleanroom to warehouse————»

Carried products from warehouse to sterilization————

Carried products from sterilization to warehouse——p

Logistic

A-3

Carry materials inside of factory

Figure A.6 Carry Materials Inside of Factory adiientre (Node A-3)
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Sterilization
Order
___ Carried products from Sterilize
sterilization to warehouse
A4
Quality

Sterilized products

A-4 Sterilize

Figure A.7 Sterilize activity centre (Node A-4)
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Confirmed product———————p|

Carried products from cleanroom to warehouse———

Carried products from sterilization to warehouse——p

Warehouse

A5

logistic

Raw material———»

Semi-finished product——p

—Finished product———p

A-5 Warehouse

Figure A.8 Warehouse activity centre (Node A-5)
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Production
Schedule

| Carried products from
warehouse to cleanroom

‘ Machine
Instruction

Job order

—>

Start production

AB

Finished products——»

Operator

A-6

Start Production

Figure A.9 Start Production activity centre (Nod®&A
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Job
order
+ Assemblied
products
Carried product§ Assembly
from warehouse
to cleanroom A61 ‘
Machine
J; AB Joborder | truction
Operate machine )
Production
> end
AB2
A6
. Operator
Production . .
schedule ‘ Fill Daily
production record
form
AB3
A6
Operator
‘ ﬂ/ ~» Deliver products
to logistic | Finished
Other products
products A64
A6
Operator
|
A6 Start Production

Figure A.10 Start Production sub-activities (Nod& A
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Ready
machine
Operate Injection
A621
AB2
Operate Extrusion
AB22
AB2
Operate Filter
Assembly
A623
AB2
Operate Pakform L
. Packaging
A624 Production
end
AB2
A62 Operate Machine

Figure A.11 Operate machine sub-activities (Nod@)A6



111

Extrusion for
Ready extruder
TUbing Production
AG221 end
AB622

Extrusion for Thin
Tubing

AG222
AB22

A622 Operate Extrusion

Figure A.12 Operate Extrusion sub-activities (Né@&22)



Invento Dispatch

L Y order
Read duct Dispatch Finished Disoatched
__Ready products | Dispatche
for delivery > Product products

e e AA7
Sales logistic Qa
A-7 Dispatch Finished Product

Figure A.13 Dispatclfrinished Producictivity centre (Node A-7)
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Inventory

Send delivery
confirmation to

__Ready products N t f Cé)nlf_irmed
for delivery customer for elivery
ready products //
A71
Seﬁes A7 Prepare Dispatch Dispatch order
‘ order
A72
f A7 Ready products
Sal For export
a‘es Prepare Products x® \
& Control them Dispatch
order
A73 v
? ? A7 Ready products
logistic Qa Prepare related —, forexport
doc. for delivery
A74
Ready products .
For domestic logistic SaTes A7 Organize
‘ shipment & Dispatched
Dispatch goods products
A75
Ready products ? A7
For domestic Iogi‘stic Sales
!
A7 Dispatch Finished Product

Figure A.14 Dispatclrinished Productub-activities (Node A7)
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Dispatch
order

Prepare Packing

| Ready products | List for Export

Packing list

For export
A741
I A74
logistic Prepare Export
\ Documents — Export Doc.
A742 /
A74
Sa‘les
\,/ Prepare Dispatch
Note Dispatch note
Ready products for domestic >
A743
t o A
logistic .
Prepare Invoice | Ready products
‘ For delivery
A744
A74
Sales
|
A74 Prepare Related Documents for Delivery

Figure A.15 Prepare Related Documents for Deligety-activities (Node A74)




Packing ‘

list Invoice
# | Product
. rejection
Receive&Control PJ duct
Incoming Material 7desrtcr)u::1t(i:on
material
A8 | Accepted
* product
logistic Qa

A-8

Receive & Control Material

Figure A.16 Receive & Control Material activity ¢emn(Node A-8)
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Packing | ‘
list nvoice Not appropriate
Count products &
| ) Control with
|| ncoming . .
material >l papkmg list/ _
invoice Appropriate
pst| -
logistic A8 Compare product
spesifications with
analysis certificate —
A82
A8 Product
J a Proce§s Non- rejection
confirming
‘ Product Decision Product destruction—————————————»
Conditional
A83 acceptance
Y s
Ga Take products to
Not appropriate ‘ warehouse | Confirmed |
Appropriate product
A84
A8
logistic
|
A8 Receive & Control Material

Figure A.17 Receive & Control Material sub-actiegi(Node A8)
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Quality  Job Quality

handbook order Plan

v

—Product samplesh

Control & Audit

Production

A9

| Confirmed
product/process

T Production

Qa " ohet

A-9

Control & Audit Production

Figure A.18 Control & Audit Production activity ceae (Node A-9)
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—Quality handbook—»

——~Product data—» Certify Quality plans—»
Certificates—»
A10
Qa
A-10 Certify

Figure A.19 Certify activity centre (Node A-10)
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Annual
Maintenance
plan

——Failure report—p| Maintain & Re

pair

A1

t-serviced machine»

Technical
service

A-11 Maintain & Repair

Figure A.20 Maintain & Repair activity centre (NoAel1)
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Budget

—Budgeted products-p

Marketing

A12

——Saled products—»

Sales

A-12

Marketing

Figure A.21 Marketing activity centre (Node A-12)
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