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Abstract: Performance measures and costs are important figures for thetvalu
of business processes (BP). Since the end of the 80ies, cost tingomstruments
received considerable interest which fairly apportion indirect costerding to the
input involved, e.g. activity based costing (ABC). In practice, sucoanting systems
are difficult to use, because they require detailed information on the BBRnuigs.
When modeling and analyzing BP these information are in principle available.

This paper describes an implemented approach supporting the detismiof
performance measures for activity based costing using a modeliadigar based on
process chains.

1 Introduction

Business processes (BP) are a chain of internal activitieeedi as activities across com-
panies that result in an output [15]. Managing BP includeshos, instruments, and
tools to support their design, enactment, management, aalgsis [1]. Recently, BP
have changed dramatically. Just-in-time productionveéeji outsourcing, B2B/B2C, vir-
tual factories/companies are familiar terms denotingigalgr facets of this development.
Consequently, an evaluation of BP nowadays cannot be dosétio information only,
but has to take the dynamics of systems into account. Bestdesiecessary to cost out
such BP in order to evaluate them.

Cost accounting instruments support such cost-orienteldi@ion of BP. Traditional cost
accounting instruments are widely used in most companikesd instruments, however,
usually sum up the costs accrued from the business acsivifidnout considering to what
degree each of the products or services contribute to thédosts. In contrast, process-
oriented cost accounting instruments like activity basesting (ABC), which accurately
allocate the accrued costs to each business activity amlipcare attracting a great deal
of attention. But in practice, companies seldom employ ABCduse of the lack of avail-
able detailed information concerning cost causation.

*This research was supported by the Deutsche Forschungsgseingit as part of the Collaborative Research
Center “Modelling of Large Logistics Networks”(559).



The aim of the paper is to demonstrate how ABC could get theimeddata from dynamic
simulation models. Performance measures accessed framasiom results, like through-
put, lead time, population etc., can be used as bases for AdTilations. The paper
focuses on a comprehensive cost calculation which als® tadghisticated cost-relevant
measures into account, and describes how sufficientlylddtaieasures assist to calculate
costs.

Most enterprise resource planning (ERP) tools availaldaydall short of providing these
measures required for the management of BP. Tools with rmadeapabilities are used
for building different model scenarios of the BP. These acies are analyzed in order
to select the optimal ones that best represent the objsatifvehe company. Existing BP
software tools, like SAP R/3 CO [19] and the ARIS Process @astlyzer [18], provide
a basic support for cost analysis, but do not display all-oelstvant measures of BP [16].
E.g., the ARIS-toolset models process flows without conBideresources and inventory,
thus ignoring relevant elements influencing the dynamidBmf

In this article we describe the performance evaluation fmst calculation of BP in the
ProC/B-paradigm. ProC/B and its corresponding toolset [2] have been developed in a
large interdisciplinary research project, the collabweatesearch center “Modelling of
Large Logistics Networks” [17], in which supply chain andsmess process management
are important research topics. The evaluation of someretstant measures based on
standard performance measures has been described in {bis maper also non-standard
measures are used to support comprehensive cost caloglatio our approach, all cost
calculations are based upon steady-state results obthinedsimulation of the model,
assuming that steady-state exists.

The outline of the paper is as follows. The next section dedls a comparison of two
cost accounting techniques followed by an introductiorhefRroC/B-paradigm in Sect. 3.
Sect. 4 deals with the evaluation of performance measukthansubsequent cost calcu-
lation. An exemplary evaluation of a BP model is presenteSidat. 5 and the conclusions
follow in Sect. 6.

2 Traditional Cost Accounting versus Activity Based Costing

This section illustrates the deficits of traditional cost@amting compared to activity based
costing by means of an example (cf. Fig. 1). As mentioneduatians of business pro-
cesses are often requested not only with respect to perfm@maeasures such as lead time
or utilization, but also with respect to costs. Cost calttakais an important condition in
order to judge the efficiency of business processes. A ceraite amount of indirect
costs (costs which cannot be directly related to labor oened) compared to direct costs
exist within companies. Examples for indirect costs arelawosts, capital costs, depreci-
ations, and costs for energy. These costs have to be fdolyad¢d to products, customers,
or orders according to the input involved. Traditional @xstounting instruments do often
distort product costs, if they are used on products whictedif quantity and size. The
main reason is that the traditional cost accounting uswalcatesall costs according



to the allocation base ’labor costs’ [9]. In Fig. 1, all inelit costs (4424&/period]) are
allocated via the allocation base labor hours (220 [h/pRYicAlthough the concentration
on a single allocation base does not represent cost caugegss, it is commonly used in
practice. This is due to the fact that available real datarestricted to labor hours al-
loted pro rata to products and total costs. The latter aereally given in the operational
accounting sheet. Considering the example in Fig. 1, tHeviglg data are usually avail-
able in practice: products A, B, C and D and their quantities| indirect costs, and the
individually caused labor hours.

Original Data
Product Quantity/ | Material Costs/ | Material Costs/ Labor Hours/ Orders/ Total Indirect
Year Unit Year Unit Year Costs
A 10 6 60 5 1
B 100 6 600 50 3
C 10 18 180 15 1 Available in
D | 100 18 1,800 150 3 practee
Quantity Consumed 2,640 220 8 oo
Total (in €) 264 2,200 1,960 4,424 (= accs‘:]l;':“"g
1. Calculation of Indirect Cost Rate! l
Traditional Cost Accounting Activity Based Costing
Characteristics: Unidimensional Allocation Base Caracteristics: Multidimensional Allocation Bases
: n ; Allocation Indirect Indirect
Allocation Indirect ; Indirect Units
Base Costs Units | <is Rate Base Costs Cost Rate
. Material Costs: 264 € | 2,640 0.10 €
Labor Hours: ’
4d24€ | 220 | 2011¢€ Labor Hours: | 2,200€ | 220 | 10.00€
Orders: 1,960 € 8 | 245.00 €
2. Calculation of Unit Costs ' '
Allocated . . Allocated | Allocated | Allocated |3 Allocated Unit Cost
Indirect Costs* | Unit Cost Material Costs | Labor Costs|Order Costs| Indirect Costs
A: 100.55€ 10.05 € Al B¢ 50€ | 245¢€ 301€ |30.10€
B: 1,005.50 € 10.05 € B: 60€ 500 € 735 € 1295€ | 1295¢€
C: 301.65€ 30.16 € C: 18€| 150€ | 245¢€ 413€ | 41.30€
D: 3,016.50 € 30.16 € D: 180€ | 1,500€ | 735€ | 2415€ |24.15€

* Calculation:
Allocated Indirect Costs = Indirect Cost Rate +Labor Hours per Unit and Product.
Unit Cost = Allocated Indirect Costs/ Quantity per Year

Figure 1: Traditional cost accounting vs activity based costing

In current discussions, ABC attracts more and more attentipconsiders the activities
which are actually caused by products and orders so thad castbe transparently as-
signed and traced to a product, a service, or a customer TiQjs, an efficient resource
allocation is ensured, capacity utilizations are illutcg calculations are improved, and,
consequently, wrong management decisions are avoided AB@ requires precise and
detailed data on resource consumption, material costsy tadurs, and orders alloted to



the single products. In Fig. 1, all original data are neeadgdBC. As in practice such
data are not available in the necessary detailedness, #veytdbe generated in a different
way. Simulations, however, provide the data required foCAB

The limitations of traditional cost accounting compared\®C are illustrated in Fig. 1.
The four products differ in volume and size (A and C are loidwee products, B and C
are high-volume ones, A and B are small-sized, C and D areib&d) which influence
material consumption, labor hours, machine utilizatiamj guantities. Costs are calcu-
lated by using the two instruments as follows: Using theiti@uhl cost accounting, the
total indirect costs of the considered period (4424priod]) are divided by the alloca-
tion base labor hours (220 [h/period]) so that the indirest cate (20.11€/h]) is given.
Afterward the unit costs can be calculated by determinirgatlocated indirect costs per
product and afterward the unit costs. E.g., unit costs afipcoA are calculated by multi-
plying the indirect cost rate (20.1€]h]) by the labor hours (5 [h/unit]) caused by product
A. The resulting allocated indirect costs (100.35deriod) are divided by the product
units of product A (10 [units/period]) so that each unit obguct A costs 10.054/unit].
The unit costs of products B, C, and D are calculated in theesaay. The calculation of
unit costs by using ABC is much more sophisticated. Multigisional allocation bases
(material costs, labor hours, and number of orders) are wéch all cause individual
indirect cost rates. This differentiation continues whaltglating allocated indirect costs
which are the sum of allocated material costs, allocatedrlabsts, and allocated order
costs. Data thus obtained are much more sophisticated Wdachto more sophisticated
unit costs (30.104/unit]) for product A.

The analysis of the allocated indirect costs with tradaiiotost accounting brings forth
two (wrong) conclusions: First, high-volume products @atlee same costs per unit as
low-volume ones (10.0€) and secondly, costs for big-sized products are thrice ahmu
as the costs of small-sized ones (30€)6 The more detailed allocation of costs according
to ABC presents a different result. The multidimensionkdation bases (in the example
only material costs, labor hours, and orders), necessamnatafacture certain products,
are considered and influence the allocation of indirectscdstg., product B causes only
thrice as much orders as product A although the quantity @ar gf B is ten times higher.
This can be considered when using ABC in order to fairly @teacosts to products with
ABC. It becomes obvious that the allocation of costs to patslby ABC is preferable.
Thus, an instrument is needed which provides data in theategdantity and quality. In
the following, such an instrument will be introduced.

3 TheProC/B-Paradigm

The process chain paradigm is a modeling language espedesigned for logistics net-
works [13, 14]. Originally, it is a description language fbe specification of logistics net-
works and has been successfully applied in consulting gt®j&Subsequently, part of the
process chain paradigm has been formalized resulting isdghealledProC/B-paradigm
[2]. ProC/Benables the analyst to combine modeling and analysis wstbect to perfor-
mance evaluation as well as cost calculatiBroC/B-models have a well-defined seman-



tics [3] and can be precisely specified so that the analysiedbrmance measures, like
throughput and lead time (response time), can be and hasabé@mated.
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Figure 2: Example of #roC/B-model

The ProC/B-paradigm follows a hierarchical concetroC/B-models are based on func-
tional units (FUs), which can be considered as the depatsrdra company or even as
entire companies. The interior of a FU contains processatescriptions which are com-
posed of activities, corresponding to provided servicdge FU might make use of other
internal FUs (Sub-FUs) in order to perform these serviceb-BJs show the same nota-
tion as their “Super-FUs”": a set of process chains spedifthie activities being performed
when calling a service and (internal) FUs whose servicesheaemployed for executing
activities. Following this approach, the user can bendditnflusing just one single set of
elements in all layers of the model. Outsourcing is also /eyProC/B. A special con-

struction (External-FU) gives the possibility to use seegi of non-sub- but neighbored-



FUs. ProC/B-models have an acyclic graph structure with FUs providienyises in one
direction and using services in the other direction. Thedsare made up of Standard-
FUs which model elementary time (Server-FU) or space (GouAt)) consumption. This
hierarchical approach enables the modeler to handle laogieis
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Figure 3: Example of a functional unit

Figs. 2 and 3 depict an example oPeoC/B-model. The model consists of three process
chains nametlVebChanRetailChanandWebChanContEach process chain captures the
behavior pattern of a particular type of process. Proceamstare specified by a set of
process chain elements describing individual activitiée €.g. D2_2). The activities are
(partially) ordered in time, e.g. by describing them as ausege. Alternative and con-
current behaviors can be described using OR- and AND-cdorsecE.g., process chain



WebChar(cf. Fig. 2) uses an OR-connector to specify that 10% of altpsses do only
perform actionD2_1. Processes of a process chain are created by a source ¢depsct
a circle with a dot). E.g., processes of process chNé@tnCharare created according to
an exponential distribution specifying the inter-arritiahe of processes. Dependencies
between processes of different process chains can be sgdrasing process chain con-
nectors. In Fig. 2, for example, a single process of the m®chainWebChanConis
created whenever five processes of process dheinCharhave finished activityM2_6.

In order to perform an activity, a process might use the sessprovided by a FU. E.g., the
FU Manufactureprovides two serviceRetailOrderandWebOrder The latter is used by
processes of process chalebCharfor performing activityManufactW The specifica-
tion of FU Manufacturepresented in Fig. 3 is similar to the specification shown m Bi
two process chains describe the serviBesailOrderandWebOrderwhose activities are
based on two internal FURventAandinventB

Given such a precise description dPeoC/B-model, it is possible to conduct performance
analysis, e.g. by simulating the model. Modeling and anslgé ProC/B-models are
supported by a corresponding toolset including a graphisat interface, which provides
facilities to specifyProC/B-models (cf. Figs. 2 and 3).

For more details on theroC/B-paradigm and toolset we refer the reader to [2].

4 Evaluation of ProC/B-models
4.1 Performance Measures

One objective of modeling business processes is to evaheatermance measures. Typ-
ical results of such an analysis are mean values, variaaoésconfidence intervals for,
e.g., throughputs of processes, contents of inventoriesptlizations of resources. The
ProC/B-toolset uses transformer modules mappingRh&C/B-model specification to the
input languages of specific analysis tools. Currently atdé are mappings to tools for
simulation, queueing network analysis (HIT [6, 7]), and &iRet based analysis (APNN-
toolbox [8]). The latter mapping offers the additional gbg#y to use the Mdbius frame-
work [11]. Mostly, complexProC/B-models can only be analyzed via simulation. But
there are several situations in which non-simulative tepkes are appropriate or can be
used to support a simulative investigation, like e.g. inyedesign phases or when de-
bugging simulation models [4]. Efficient queuing networgaithms provide the mod-
eler with results for standard measures, like throughpdtuwilization. The simulation
environment also supports the determination of these atdneheasures, and addition-
ally allows for user-specified result values (so-calREWARDPwhich are recorded in
data streams during a simulation experiment using correipg UPDATEcommands
(cf. Fig. 5). The definition of these user-defined values caredsily annotated in the
ProC/B-model, so that elaborate modifications of the simulatiasgpem are not neces-
sary.

Time series analysis techniques are applied on the fly tdha#ie individual streams of



data. For all streams, it is possible to estimate the usuabckeristics: means, standard
deviations, confidence intervals, and histograms. Evetg simeam may be stratified in
detailed, possibly multiple ways based on the structurdefrbodel: activities of some
lower-level FU are initiated by activities in some highewdl FU. When analyzing busi-
ness processes, it is often important to differentiate oveasents at lower-level FUs (e.g.
service completion times) according to specific, higheeleriginators. Considering,
e.g., the process chailvebCharin Fig. 2, it might be interesting to distinguish between
the sojourn times in FWrdProcWfor those processes which performed actid®. 1 and
for those which performed activif92_2. TheProC/B-toolset is capable of furnishing such
detailed measurements, streams, and results for any FUlbasaier any of its provided
services [2]. These special analysis capabilities enatde aalculation based on perfor-
mance results. Additionally, user-specified REWARDS malghssticated measurements
possible, like determining overtimes.

4.2 Cost calculation on the basis of performance measures

Given performance results, it is possible to use ABC fonyaatlocating indirect costs
to products (for details on indirect costs see [10, 12]).eRamt information provided by
ProC/Bare the exact usage of resources (e.g. employees, capaait assets) involved
in a certain business process or its subprocesses and abatidh of these resources to
products or orders pro rata. Furthermd?egC/Bprovides information about the activities
within a business (sub-)process which determine its cagdatan (e.g. set-ups, through-
put). ABC uses such data for allocating the costs which ansaghby a product when it
passes a business (sub-)process and uses resources.

Usually, ABC is carried out in two steps. First, the indiregst rates have to be calculated.
They are determined by dividing the indirect costs of a @eftasiness (sub-)process (e.qg.
total indirect costs for submitting orders in a certain pdyiby the number which are in
total caused in the business (sub-)process (e.g. numbed@fsain a certain period). This
makes the costs transparent for conducting a certain §cfvig. ordering) once. The
second step is the calculation of unit costs. The afore ohitexd indirect cost rate (e.g.
costs for one order) is multiplied by the number of actigtthat are actually caused by
a product (e.g. number of orders caused by product x). By thesallocated indirect
costs of a product are given. By dividing them by the produnits, the unit costs which
are caused in a particular business (sub-)process are @fefig. 1). The calculated
results from ABC can be used for different economic analy#teis possible to calculate
contribution margins as well as the contributions per pobdorder, or customer.

ProC/B provides the necessary information for using ABC. Howemet,every cost rel-
evant information in business can be deduced from simulaBsults. It is necessary to
supplement these with external indirect costs, given ingfherational accounting sheet
(e.g. employee wages), or known from practical experiei@gely, ProC/B could pro-
vide the indirect cost rates and unit costs directly, if alirect costs were integrated into
the simulation. But from the economic point of view, it isengésting to have indirect cost
rates, allocated indirect costs, and unit costs in singdiness (sub-)processes. This facil-



itates management decisions, as e.g. expensive businbsip(ecesses can be identified.
In the following, an example considering ABC wilttoC/Bwill be introduced.

5 Example

In this section we present an example concerning the magalud simulation of a part
of a supply chain. Its purpose is to show the suitabilityPodC/B by illustrating the
determination of performance and cost-relevant measures.

Fig. 4 shows a supply chain with several actors: suppli@gistics service providers,
producers, and clients. The clients place monthly ordeqgrofiucts resulting in a load
for producers and their machines. The products are manmégtfrom raw materials
which have to be delivered by the suppliers. The modeledigarghlighted in Fig. 4 and
includes one producer together with its suppliers and tdien

I’L Suppliers

Logistics

Producers
-

fﬂc‘ s, ~ _ Clients
g - —

Figure 4: Example of a supply chain

5.1 Performance M easures

The measures needed for a cost calculation include theghpat at machines and their
utilization. Additionally, the number of executed prodettanges, which are caused by
manufacturing different products on the same machine,s1eebe known. Further mea-
sures are the overtime of the workers at the machines (aathmgrking time is given as
a fixed value) and the number of the necessary order traosact\ll these values enable
the modeler to assign costs to products.
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Figure 5: TheproducerFU, magnifying some elements relevant for cost calculation
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Fig. 5 shows the Figroducermagnifying some elements relevant for recording the specia
measures. E.g., the update of the user-defined repradlict changesP3 accounts for
changes in the production sequence whenever a hew sequenisevath productP3.
This part is followed by picking up raw materials from a stggaand using a machine for
production. After completing the monthly production, ardafe of the rewards follows
measuring the working hours and the overtime needed in #réitplar month (shown in
the rightmost magnification). Two servers, each modelingaahime, and the definitions
of the user-defined rewards are shown in the two leftmost ifiegtions of Fig. 5. Apart
from these user-defined rewards, standard measures aaipoited.

machine 1

reque:
4 neuer Yerursacherpfad

bearbeite path_P1 4

bearbeite path_P3 ld neuer Teilpfad

lischen

famounit:F

neuer MeRpunkt
THROUGHPUT DUE TO path_P1
THROUGHPUT DUE TO path_P3
UTILIZATION DUE TO path_P1
UTILIZATIOH DUE TO path_P3

.{producer produce produce_P3).{machinei ) L4

*r ¥ ¥ v

Figure 6: Menu for selecting measures and defining originator paths

Fig. 6 depicts the menu of the servaachinelwith the measures selected for analyzing
this server THROUGHPUT UTILIZATION). These measures are recorded due to two
originator pathsgath P1 and path P3) distinguishing product®1 andP3. The defini-
tion of path.P3 (usage ofnachineloriginated from activityproduceP3 of process chain
produceat FU produce} is shown at the bottom of the sub-menu in Fig. 6.

Some results from a simulation of tiReoC/B-model are illustrated in Fig. 7. The results
are alloted pro rata to the participants of the supply chsipgliers producer) and the
products respectively (e.®1causes overtimes anachinelamounting to 9.27 [h/month]
wheread?3 causes 23.11 [h/month]).

5.2 Cost calculation on the basis of performance measures

On the basis of these data, the indirect cost rates can baataid by using multidimen-
sional allocation bases (e.g. number of set-ups, utibradf machines). Exemplarily, the
calculation of the indirect cost rate feetting-up machineis illustrated (further indirect
cost rates are given in Fig. 8). All indirect costs (in thised ,900€, which is the wage
for the person who actually conducts the set-ups) are diviethe total number of set-
ups caused b¥1 and P3 on machinel In Fig. 7, the number of set-ups are given in
[set-ups/h] which have to be converted into [set-ups/mor@lonsidering 230 [h/month],
the calculation is as follows:

11



ProC/B-results

Producer1
Technical Measure Mean Stdev Con 90%
THROUGHPUT 0.714601 10.679616 0.714601 +4.42%
in [unith]
o | UTILIZATION 11.9099 32.3905 11.9099 + 5.02%
c | inl%
‘J&E LABOR HOURS 33.78 12.02 33.78 £ 3.03%
2 | in imontn]
S | OVERTIME 9.27 10.43 9.27 £10.97%
2| in month]
& PRODUCT CHANGE 0.399572 16.468991 0.399572 +5.10%
in [set-up/h]

_— A |
rr— 7 7

THROUGHPUT 0.624159 10.923524 0.624159 +4.23%
in [unith]
E U'[I'/!]LIZATION 41.6101 49.2911 416101 £4.91%
£ | in[
=
& | LABOR HOURS 84.25 29.49 84.25 +3.05%
= | in[h/month]
§ | OVERTIME 23.11 25.99 2311 £11.22%
© | in fh/month]
o
in [set-up/]

PRODUCT CHANGE 0.401920 16.201277 0.401920 + 5.08%
M

| ‘ ‘ ’
S

Suppliers
Technical Measure Mean Stdev Con 90%
_ | THROUGHPUT R1 0.010819 31.365298 0.010819 +8.11%
8 | in forderi]
% THROUGHPUT R2 0.004920 82.502022 0.004920 +9.53%
= | in forderi]
?n THROUGHPUT R3 0.003790 143.203839 0.003790 +10.37%
@ | inlorderh]
e R S L

Figure 7: Performance results from thReoC/B-model

(0.399572 + 0.401920) [set — ups/h] x 230[h/month] = 184.3432[set — ups/month]

1,900[€/month]

= 10. £ /set —
184.3432[set — ups/monith) 0.3069[€/set — up]

Consequently, each set-up costs 10€31Afterward, the set-up costs which are actually
caused by the products can be calculafticauses 91.9016 set-ups per month. By mul-
tiplying the set-ups per month by the indirect cost rate 31¢</set-up]), the allocated
indirect costs caused by set-upRifon machinel(947.51 {/month]) are given. Finally,
the set-up costs per unit &1 (5.76 [E/unit]) are calculated by dividing the allocated in-
direct set-up costs (947.5€[month]) by the number of units d¢f1 which are produced
per month (164.358 [units/month] = 0.714601 [units/h] x 28Gnonth]). Analog to this,
the other indirect costs rates, the allocated indirectsgastd the unit costs can be de-
termined (see Fig. 8). In the example, multiple allocatiasds (labor hours, overtimes,
set-ups, machine utilization) are used. Of course therenarey more which can be used
and which are provided biProC/B. Due to complexity reasons, a restricted humber of
allocation bases is illustrated.
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Producer1

Technical Measure Mean
THROUGHPUT 0.714601
in [unith]
% | uTILIZATION 11.9099
c | nld
S | LABOR HOURS 33.78
£ | in[himonth]
5 | OVERTIME 9.27
2 | n[himonth]
& | seT-ups 0.399572
i [set-up/h]
Pro B-re and dire o orPlandP
N - _—
—_——
THROUGHPUT 0.624159 Product Quantity Labor Hours Set-ups Overtime Utilization
in funith] in [uni in [h/month] in [set-up/month] in [h/month] in [%]
3 | UTILIZATION 41.6101
-E in[%]
8 | LABOR HOURS 84.25 P1 164.358 33.78 91.9016 9.27 11.9099
= | in[himonth]
<
= OVERTIME 23.11 P3 143.556 84.25 92.4416 23.11 41.6101
@ | inlvmontn]
SET-UPS 0.401920
in [set-uph]
(. Quantity Consumed 118.03 184.3432 32.38
—
[T/\—/r/_\—" Total 923.73 € 1,900.00 € 1448.10 € 20,000.00

1. Calculation of Indirect Cost Rates

Traditional Cost Accounting Activity Based Costing
Allocation Indirect " Indirect
Allocation | Indirect Units Indirect Base Costs Units Cost Rate
Base Costs Cost Rate
Labor Hours: 92373 € 118.03 783 €
Labor Hours: | 24,271.83€ | 118.03 205.64 € Set-ups: | 100000 € | 184.3432 1031¢€
Overtime: | 1,448.20 € 32.38 44.72€

2. Calculation of Unit Costsl l

Allocated " " Allocated |Allocated| Allocated "
Indirect Costs® | Uit Cost Labor Cost| Set-up | Overtime ' Total  |Unit Cost
P1: 6,946.52 € 42.26 € P1: 264.50 € | 947.51 € | 414.55 € |2,381.98 €| 4,008.54 € 24.39 €
P3: 17,325.17 € 120.69 € P3: 659.68 € | 953.07 € [1,033.48 € |8,322.02 €[10,968.25 €| 76.40 €

* Calculation:
Allocated Indirect Costs = Indirect Cost Rate - Labor Hours per Unit and Product.
Unit Cost = Allocated Indirect Costs/ Quantity per Year

Figure 8: Elements and procedure of a cost calculation

In order to illustrate the more precise allocation of indireosts on products compared
to the traditional cost accounting, the results of the tradal cost allocation according to
the allocation base ’labor hours’ are also given in Fig. 8e Tomparison of the different
instruments reveals some important differences. Firstlpbath show that produdP3
causes significantly more costs thaf. But, the unit costs according to the traditional
cost accounting are significantly higher than the unit castording to ABC. Thus, the
(imprecise) results of the traditional cost accountinghmlgad to wrong conclusions. The
reasons for this difference are multifaceted. The most imapb one is that the traditional
cost accounting does not distinguish between used capawstg and idle time costs. In
the example (see Fig. 8), the traditional cost accountilogates the externally given total
indirect machine costs (20,0@8) on the two products according to the labor hours. It
is not considered that tHeroC/B-results reveal a total utilization ehachinelby P1 and
P3of only 53.52%. In fact, the traditional cost accounting glaet consider utilization at
all. In contrast, ABC allocates the costs which are actuzdiysed by the products. ABC
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allocates, e.g., the set-up costs (1,98Mfonth]) by multiplying the set-up cost rate (10.31
[€/set-up] by the individually caused number of set-ups (@169[set-ups/month] foP1
and 92.4416 [set-ups/month] f&3 respectively). The traditional cost accounting takes
the total costs for set-ups (1,906/month]) and allocates them according to labor hours.
Consequences from false values might be that products derg)rwith a positive profit
margin (price/unit] — [cost/unit] > 0) are judged to be unfavorable. This can happen
because of unit costs which are too high compared to the ttesfgoduct actually causes.
These problems can be avoided by using ABC PAsC/B provides detailed information
about utilization, overtime, standard working hours,ges; etc., the costs can be allocated
according to the actual use of resources by different prsduthus,ProC/B allows for
allocating costs with the preferable ABC with acceptableref

6 Conclusions

In this paper we presented tReoC/B-paradigm emphasizing the evaluation of cost-relevant
measuresProC/B and the corresponding toolset enable the analyst to deterddtailed
performance figures such that modern cost accounting sgsteenapplicable. Standard
performance measures, like utilization, are calculategpp@rtionately to the originators
requesting service. Furthermore, non-standard figukesoliertime, can be obtained with
the same level of detail. We have presented an example froopglyschain context
demonstrating the evaluation of performance measure®&ircalculation.

Current research aims at an integrated cost simulationhadliows for considering costs

(or other economical measures) during simulation. Onergtdga of integrating costs into
the simulation run is to have cost information permanentgilable which also facilitates

transient analyzes. Furthermore, cost-based decisianBeaade during the run so that
costs can influence the dynamics of the model.
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