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INTRODUCTION

Time-Driven Activity Based Costing – the TDABC 
is thought to have originated from Activity Based 
Costing – the ABC in the early 1990s. It was the result 
of collaboration between S. Anderson and R. Kaplan. 
The TDABC was promoted as a system of exceptional 
information performances enabling gaining a full 

insight into historical and future performances, 
efficient and effective short-term and long-term 
decision making and the evaluation of effectiveness 
in resource, activities and the management of a 
company’s business processes (Everaert & Bruggeman, 
2007; Everaert, Cleuren & Hoozee, 2012; Kaplan & 
Anderson, 2007a; Kaplan & Anderson, 2007b).

The TDABC methodology only requires the two 
sets of estimates: the capacity cost rate (the cost rate) 
and the time required for the realization of certain 
business tasks, activities or processes (Gilbert, 2007; 
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Everaert, Bruggeman, Sarens, Anderson & Levant, 
2008; Everaert, Bruggeman & De Creus, 2008; Kaplan & 
Anderson, 2007a; Kaplan & Anderson, 2007b; Malinić 
i Todorović, 2011; Todorović, 2013a). The capacity cost 
rate per unit of time is determined by dividing the total 
cost by a practical capacity. Total costs are the costs of 
specific pull resources, i.e. the costs of all resources 
required to perform a specific business activity. 
Therefore, the starting point in the TDABC is the costs 
in their total, collective (aggregated) amount (Antić, 
2012; Antić i Georgijevski, 2010; Kaplan & Anderson, 
2007a; Szuhta, 2010).

The total available practical capacity is expressed in 
the time of all the resources engaged, e.g. employees 
who effectively work on the realization of a specific 
business activity. The TDABC identifies the quantity 
of the resources that actually perform specific business 
activities. The traditional ABC (Janjić i Todorović, 2012) 
is based on the assumption that all supplied resources 
of an enterprise are actually spent, thereby unjustifiably 
allocating costs of the unused capacity to cost objects. 
The TDABC represents a new generation of the cost 
accounting system based on the assumption that not 
all supplied resources (the capacity of an enterprise) 
are actually used resources. It seeks to identify and 
determine the volume of the costs of unused resources. 
Making a distinction between the costs of used and 
unused resources aims to correctly allocate costs to 
cost objects, i.e. to allocate the costs of resources to 
cost objects only when such resources are actually 
consumed (Antić i Georgijevski, 2010; Buchheit, 
2003; Szuhta, 2010). The TDABC is characterized by 
a specific treatment of production costs, where only 
costs actually spent in activities of creating output are 
considered as production costs, which causes that all 
costs of an unused capacity are treated as costs of the 
period (Tse & Gong, 2009). 

In order to adequately allocate costs of resources to 
cost objects, based on the capacity cost rate, and to 
determine a product cost, it is necessary to determine 
the time required for the realization of specific business 
activities. The time variable is the basic cost driver and 
the key parameter of the TDABC. It is determined by 
time equations. 

Accordingly, the segment of the organizational and 
methodological preparation for the TDABC application 
related to the creation and application of time 
equations for the purposes of determining the time 
required for the realization of business activities is the 
subject of research in this paper. Time equations are 
simple linear equations representing the quantitative 
basis of the TDABC. They allow an assessment of 
demand for resources (a capacity expressed in time) of 
each cost object. 

Hence, the aim of the paper is to consider the role, 
importance, and different aspects of the building 
of time equations from the perspective of the 
organizational and methodological designing of the 
TDABC in the context of a more accurate cost allocation 
and determination of a product cost. 

In accordance with the presented subject and aim 
of the research, the paper will test the following 
hypothesis: The application of time equations in the 
methodology of the TDABC enables the realization of 
a more effective and efficient calculation of costs. The 
effectiveness is related to an increased accuracy of cost 
calculation and the determination of a product cost, 
and the efficiency is related to the simplification of the 
calculation of cost procedures at an acceptable ratio of 
costs/profitability. 

To test the hypothesis defined in the paper, the 
methodological procedures and techniques inherent 
to the social sciences will be applied, which means 
the qualitative methodology based on the study and 
a descriptive analysis of the defined subject of the 
research. Consulting the relevant literature, based on 
a theoretical analysis and examples from international 
practice, should provide the synthesis and drawing of 
general conclusions.

The paper consists of the four parts. The first part deals 
with the issues of the substantial determination of time 
equations and their importance from the perspective 
of the TDABC functioning. Since time equations are 
linear equations, the second part is devoted to various 
aspects of their design as well as to their being used 
for the purposes of the calculation of costs. The third 
part of the paper discusses multiple time drivers as 
the constitutive variables of time equations, whose 
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application allows the building of an efficient and 
effective model of cost calculation in terms of frequent 
changes in operating conditions (which may induce 
changes in the cost calculation model) and complex 
business processes. The last, fourth part of the 
paper deals with the issues of the importance of the 
precision of time equations for cost calculation and the 
determination of a product cost, potential errors that 
appear in time equations and possible approaches to 
overcoming these errors.

THE DETERMINATION OF TIME 
EQUATIONS 

The practice of measuring the required (spent) time 
of the engaged labor force and/or equipment in 
business processes, production in particular, is neither 
new nor unknown. Almost more than a century 
ago, the meaning and purpose of determining time 
included our understanding of the effects of the labor 
force and equipment and short-term quantitative 
improvements in accordance with the goals of mass 
production as well. The practice of measuring time 
is certainly important; from the perspective of the 
TDABC, however, the application the purpose of and 
an approach to measuring time for the realization 
of business activities (business processes), on the 
basis of the direct labor force, are neither sustainable 
nor acceptable for at least two reasons. Firstly, for 
the purposes of adequate cost management, it is not 
necessary that an absolutely accurate system (which 
would be based on more decimals) should be built; 
instead, it should be a system reflecting the actual 
situation. Secondly, the TDABC is applied for the 
purpose of detecting possibilities and making an 
initiative for long-term improvements rather than 
short-term goals and results. Hence, determining the 
time required for the realization of a certain business 
activity as the main TDABC parameter should be 
implemented in a substantially different manner and 
with a different meaning.

The calculation of the time required for the realization 
of a certain business activity in the TDABC depends 
on the usual or standard time required for its 
realization as well as an additional consumption of 
time in the case of new or different circumstances 

causing variations in the manner of the realization of 
such an activity. Thus, the total time required for the 
realization of a certain business activity is calculated 
by adding the usual (standard) time to the time 
required for the execution of the modified forms of the 
same activity caused by its variations. The complexity 
of determining the usual time as well as variations in 
the duration of some business activity caused by the 
influence of many factors can, in terms of the TDABC 
application, be overcome using time equations.

The quantitative i.e. mathematical basis of the TDABC 
consists of time equations. Time equations are linear 
equations allowing the determination of the time spent 
for the realization of a certain business activity. When 
applying time equations, the time required for the 
realization of a certain business activity is expressed 
as a function of different time drivers. In other words, 
the duration of a certain business activity depends 
on the specific characteristics of the activity itself, the 
conditions, and the manner of its carrying out, i.e. 
the above-mentioned time drivers. Time drivers are 
variables determining the time needed for an activity 
to be conducted. They represent the key constitutive 
variables of time equations and can take the form of 
(Todorović, 2013b):

•	 continuous variables (the weight of a pallet or a 
distance in kilometers), 

•	 discrete variables (the number of orders, the 
number of credit cheques), or

•	 indicator variables (the type of customer: old vs. 
new; the type of order: regular vs. urgent). 

Due to time equations and time drivers (as well as 
duration drivers, as opposed to the traditional ABC 
system predominantly based on transaction cost 
drivers), the TDABC makes an important step forward 
compared to the traditional ABC. By applying time 
equations, the TDABC relatively easily incorporates 
variations in the time required for the realization of 
various types of business activities, on the one hand, 
or rejects a simplistic assumption that the realization 
of certain business activities always requires the same 
amount of time (Malinić i Todorović, 2011), on the other. 
The realization time for a certain business activity 
will not be the same, e.g. in the case of an order being 
processed for an old or a new buyer, or in the case 
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of receiving either a regular (ordinary) or an urgent 
order. In this case, the type of customer or the type of 
order is a time driver determining the duration of an 
activity. The different time required for the realization 
of a certain business activity (time is the cost driver i.e. 
value determining the amount of a cost) will determine 
a corresponding amount of costs to be allocated to 
appropriate cost objects and an amount of a product 
cost. Organizational and methodological solutions 
designed in this way directly affect an increase in the 
reporting performances of the TDABC, or the overall 
information strength of cost accounting and the entire 
accounting information system (Todorović, 2008).

BUILDING TIME EQUATIONS AND COST 
CALCULATION

The building of time equations requires the 
identification of business activities and the 
determination of the drivers causing variations in the 
consumption of time for each business activity. It is, 
then, necessary to assess the required usual (standard) 
time for the realization of a business activity and the 
time required for the realization of modified forms of 
the same activity caused by the effect of time drivers, 
too. Based on the aforementioned data, a time equation 
is created. In general, the time required to perform 
a particular business activity can be expressed as a 
function of various characteristics, i.e. the so-called 
time driver. Hence, the time required to perform event 
K of activity J, with P possible numbers of time drivers 
X, generates the following time equation (Everaert & 
Bruggeman, 2007, 17):

tj,k= β0+ β1 × X1+ β2 × X2+ β3 × X3+ ........+ βp × Xp ,  where	 (1) 

tj,k - the time required to perform event K of activity J,

β0 - the constant amount of time for activity J, 
independent of the characteristics of the event,

β1 - time consumption for one unit of time driver 1 (β0, 
β1,...βр are constants in time consumption for different 
time drivers)

X1 - time driver 1, X2 - time driver 2, Xp - time driver p,

p - the number of time drivers determining the time 
needed to perform activity  .

This procedure can be presented in a hypothetical 
example of order processing at a sales department 
(Kaplan & Anderson, 2007a, 29). The business activity 
of „order processing” includes: entering the order, 
entering every order line, setting up a new account 
(if it is a new buyer), the processing of urgent orders 
(checking the availability of the required items and the 
determination of the price) and the order confirmation. 
The starting assumptions of the analysis are as follows:

•	 the average time required for the realization of 
each of the business activities carried out at the 
sales department is determined, and

•	 all employees working in sales use the standard 
software, and the time required for each activity 
can easily be determined.

The processing of an order depends on three time 
drivers:  X1 - the number of order lines, as the discrete 
time driver, X2 - the type of customer (a new vs. the 
existing one), as the indicator time driver, and X3 - the 
type of order (ordinary versus urgent), as the indicator 
time driver. The indicator variable takes value 1 in the 
case of a new customer (or an urgent order) and 0 for an 
existing customer (or an ordinary order). The analysis 
of the time required for the realization of such activities 
indicates the following: entering information about 
the received order takes two minutes and entering 
information about each order line takes two minutes. 
Setting up a new account takes six minutes (if it is a 
new customer). Upon receiving an emergency order, it 
is necessary to check the availability of the requested 
items, which takes seven minutes, and determine the 
cost, which takes three minutes. The total increase in 
the time of „order processing”, in the case of receiving 
an urgent order, is 10 minutes (due to the simplification 
of the analysis, the activity of receiving an urgent 
order will be considered as the whole, i.e. the aggregate 
amount of the time required will be used). The last 
activity relates to the development and validation of 
a delivery order, which takes one minute (this time is 
independent of the time driver in the case of „order 
processing”, and will be abstracted for the purpose of 
the analysis).
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After identifying the average time needed for the 
realization of all business activities at the sales 
department in the case of „order processing” as well as 
the additional time spent due to the drivers (factors) of 
variation in time consumption, it is possible to create a 
time equation. In the case of the sales department, the 
sales time (t) can be determined as follows (Todorović, 
2013a, 162): 

t = entering order + entering every order line + setting 
up a new account + processing of urgent orders. 

Mathematically expressed by the general time 
equation, it is as follows:

t = β0 + β1× X1 + β2 × X2 + β3 × X3 . 	 (2)

In this case, the time equation for calculating the 
time of the processing of one single order (t) has the 
following form:

t = 2 + 2 × X1 + 6 × X2 + 10 × X3. 	 (3)

If one were to assume that an urgent 10-item order was 
received by the company from a new customer, the 
time equation would result in the following time of the 
processing of a single order:

t = 2 + 2 × 10 + 6 × 1 + 10 × 1 = 38  minutes.

It is apparent that the time equations allow an efficient 
inclusion and involvement of complex business 
operations in cost calculation. However, the key 
requirement for the successful functioning of cost 
accounting, based on the application of the TDABC 
and the time equations, is an adequate information 
(software) support. The aggressive emergence of 
information technologies in the field of accounting, 
particularly in management accounting, has resulted in 
changes not only in its conceptual and organizational 
basis, but primarily in the development and 
implementation of new methodological approaches to 
the realization of accounting procedures. An important 
step in this direction has been made by designing 
the software that not only supports the realization of 
activity-based costing (for example), but the software 
creates itself on the basis of it. The performance of the 

contemporary cost accounting systems without an 
adequate software support is almost inconceivable. The 
ERP-type software shows an outstanding performance 
in terms of the availability and accessibility of inputs 
required for the creation of time equations and the 
functioning of the TDABC. Therefore, calculating the 
time required for the realization of various business 
activities is far simpler in terms of the application of 
the ERP systems.

After having designed time equations and determined 
the duration of business activities, the calculation 
of costs follows by multiplying the time required for 
the realization of a certain business activity by the 
cost capacity rate. Since the time required for the 
realization is determined according to each specific 
case, in accordance with its characteristics, the cost (T) 
of individual event K, of activity J shall be determined 
according to the following formula:

T = tj,k × cmin , where	 (4)

cmin - is the cost per time unit (minute), 

tj, k - is the time consumed by event K of activity J.

The total cost for a cost object is estimated by summing 
up all the activity costs:

Total costs =∑
i=1

n

∑
j=1

m

∑
k=1

l

t j , k× c min , where:

n - is the number of resource pools,

m - is the number of activities, and

l - is the number of times activity J is performed.

Companies that have already mapped their 
processes, in the processes of the organizational and 
methodological designing of the TDABC, can directly 
build their time equations. Those without process 
maps can start at a simpler level by estimating the 
minimum time needed to perform the process, which 
will be marked with β0. Then, in accordance with the 
effect of activity variations (caused by time drivers), 
time will be added (from β1 to βp) to the time equation. 
If we observe the storage department or the product 
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packaging department, for example, the packaging of 
a standard item in the package can be assumed to take 
one minute. Longer transport necessitates a specific 
package, which takes additional seven minutes, and 
if the product is transported by plane, additional 
two minutes are needed. Instead of individually 
defining the duration of each activity for each possible 
combination of product characteristics, the approach 
based on time estimates the demand of the department 
for resources using the time equation, according to 
which, on the basis of the assumptions, the time of 
packaging is 1 + 7 + 2. For low-cost or low-variability 
processes, a single time driver can be sufficient (it is 
not necessary to build time equations). Building a time 
equation is mandatory for high-cost processes and for 
processes with a significant variability.

With regard to the design and realization of time 
equations, it is necessary to (Kaplan & Anderson, 
2007a, 35-36):

•	 start the TDABC with high-cost and time-
consuming processes;

•	 precisely define the scope of the processes, what 
initiates them and when;

•	 correctly determine the key time drivers for each 
activity, or the most significant factor which 
influences time consumption (the capacity);

•	 use readily available cost drivers;

•	 strive to simplicity, and

•	 engage employees to help build and validate the 
cost model.

In addition to the project team, who are responsible 
for designing the model of time equations, the role 
of all employees directly involved in the realization 
of activities and business processes should be 
emphasized. Employees are the most important source 
of information concerning the scope and complexity of 
activities or the time required for their realization. The 
building of time equations requires that workers be 
interviewed. However, the subject of such an interview 
is not information on the percentage allocation of time 
to activities  , as it is the case in the traditional ABC, but 
rather on the actual consumption of time. Data on the 

time spent per activity may in some cases be directly 
estimated or identified, i.e. they may be obtained from 
the company’s information system, with no need to 
interview workers. 

THE APPLICATION OF MULTIPLE TIME 
DRIVERS IN TIME EQUATIONS  

One of the first studies on the practical application 
of the TDABC and time equations was carried out 
in Belgium, in the case of wholesale trade. One of 
the primary goals of the research was to analyze 
the ability of the TDABC to cover complex business 
activities in logistics, and therefore result in accurate 
cost calculation. The results showed that complex 
business activities in logistics cannot be included in 
the cost model without using time equations with 
multiple time drivers (Everaert et al, 2008, 187).  Time 
equations designed on the basis of a number of 
different time drivers are much more realistic since 
the duration of an activity not only depends on many 
factors but also on their mutual relation. The authors 
of the study discussed the impact of the application of 
multiple time drivers and their mutual relationship on 
the duration of activities through various hypothetical 
examples (Everaert & Bruggeman, 2007, 19).

For the purposes of illustrating the impact of the 
interdependence of time drivers on the time of the 
realization of a certain business activity, two cases will 
be analyzed. The first relates to the existence of a two-
way interaction in time drivers and the second one 
is related to the existence of a three-way interaction 
in time drivers. The basis of the analysis that follows 
will include the already discussed example of „order 
processing” at a company’s sales department. Please be 
reminded that the processing of an order depends on 
the three time drivers: X1 - the number of order lines, 
as the discrete time driver, X2 - the type of customer 
(new vs. existing), as the indicator time driver, and X3 - 
the type of order (ordinary vs. urgent), as the indicator 
time driver. The indicator variable takes value 1 in the 
case of a new customer (or an urgent order) and 0 for 
an existing customer (or an ordinary order). In the 
case of the existence of a two-way interaction in time 
drivers, taking into account the earlier assumptions, it 
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is further assumed that a complex order from customer 
X arrives in the sales department. Complexity refers to 
the existence of detailed technical data in the order, 
which causes an increase in the time required for the 
entry of this order items from two to ten minutes. In 
this case, the time equation must include a new time 
driver. A new time driver is marked with X4 and 
determines the processing time per item of a complex 
order. The driver has an indicator character, which 
means that it will have the value of 1 if the customer is 
X or the value of 0, in the case of any other customer. 
Based on the earlier assumptions, the general time 
equation can be mathematically expressed as follows: 

t = β0 + β1 × X1 + [β4 × X1 × X4 ] + β2 × X2 + β3 × X3.	 (6)

In this case, the time equation for calculating the time 
processing of one order (t) has the following form:

t = 2 + 2 × X1 + [8 × X1 × X4 ] + 6 × X2 + 10 × X3.	 (7)

If a complex 10-item order of customer X is assumed to 
have been received by the company, the time equation 
would result in the following time of the processing of 
a single order:

t = 2 + 2 × 10 + 8 × 10 × 1 + 6 × 0 + 10 × 0 = 102 minutes.

In the case of the existence of a three-way interaction 
in time drivers, the assumption of Case Number 2 will 
be retained, that is the assumption of the appearance 
of a technically complex order. However, an additional 
assumption will be made, according to which it will take 
eight minutes to process, if such an order is processed 
by an administrative department worker, while if it 
is processed by a person with appropriate technical 
knowledge, such processing will take three minutes. 
For these reasons, it is necessary that a new driver X5, 
which will indicate the type of order depending on the 
person processing it, of an indicator character, should 
be introduced. This means that it will have the value 
of 1, if the order is processed by an administrative 
worker, or the value of 0, if it is processed by technical 
staff. Based on the abovementioned, the general time 
equation for determining the processing time of one 
single order (t) is as follows:

t = β0 + β1 × X1 + β4 × X1 × X4 + [β5 × X1 × X4 × X5] + β2 × X2 +  
β3 × X3						          (8)

or, in this specific case, the time equation for 
calculating the time of the processing of one order (t) 
has the following form:

t= 2 + 2 × X1 + 3 × X1 × X4 + [5 × X1 × X4 × X5] + 6 × X2 +  
10 × X3.						        (9)

The time equation assuming that the received order is 
from customer X, contains three items and is processed 
by an employee with required technical competencies 
results in the following time of the processing of one 
single order:

t = 2 + 2 × 3 + 3 ff× 3 × 1 + 5 × 3 × 1 × 0 + 6 × 0 + 10 × 0 = 
17 minutes.

The example clearly indicates a three-way interaction 
in the number of items in the order (the discrete factor), 
the type of customer and the type of order depending 
on the person processing it (both indicator factors).

The application of multiple time drivers, together with 
their inclusion in time equations, provides companies 
with the simplified acceptance of their own complexity 
without a need to increase the complexity of costing 
models. Instead of defining new activities and sub-
activities, new time equations are introduced (or the 
existing ones are extended) and the whole process is 
simplified. This is another very important advantage 
of using time equations alongside their contribution 
to an increase in the accuracy in cost calculation. To 
encompass the increasing complexity of the operations 
or variations of a business activity, the traditional ABC 
requires the decomposition of business operations 
into specific activities and sub-activities, i.e. the 
creation of the Register of Activities. The costing 
model, which is the basis of the TDABC, is getting 
linearly complicated with the increasing complexity 
of corporate operations, rather than exponentially as 
a calculation model being the basis of the traditional 
ABC. There are cases in which, by the implementation 
of the TDABC, over 900 identified business activities 
in the Register of Activities are replaced with only 
100 time equations. Due to multiple time drivers, the 
TDABC model is based on a smaller number of time 
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equations than the number of activities that would be 
necessary in the cost model based on the traditional 
ABC, whereas simultaneously, it allows a much greater 
variety and complexity of business operations (Kaplan 
& Anderson, 2007b, 17).

POTENTIAL ERRORS IN TIME 
EQUATIONS 

In the process of creating time equations, there are two 
types of errors that may arise: identification errors and 
errors in estimates. The emergence of an identification 
error is caused by a high level of detail in data for the 
creation of time equations and a possible omission of 
certain time drivers. The consequence of their omission 
is an insufficiently precisely determined time for the 
realization of business activities (Hoozee, Vermeire & 
Bruggeman, 2012, 442).

Errors in estimates or measurement errors are 
numerous and occur for several reasons. In this 
regard, it should be keep in mind that inputs for the 
formation of time equations are either the existing 
or ex-post data, obtained by directly engaged 
operational staff, a company’s management, and/or 
from a company’s existing information system. The 
first cause of measurement error is associated with 
incorrect estimates of time by employees, concerning 
the parameters of time equations. In addition to 
accidental errors, incorrect time estimates can 
deliberately be made, with a bias. Incorrect estimates 
can arise as the consequence of the fact that the staff 
are required to estimate the duration in percentages 
rather than in minutes (Cardinaels & Labro, 2008, 
736). Some psychological studies show that systematic 
errors in estimates of time, either an underestimation 
or an overestimation, are related to the length of time 
interval which time is estimated for. The results of the 
studies have showed that time is often overestimated 
for shorter time intervals (Fortin & Rousseau, 1998, 
271).

As a frequent cause of misestimates of time, there are 
inaccurate or unreliable data contained in a company’s 
information system, from which they are withdrawn 
for the purposes of creating time equations and 

calculating costs. The imprecision and inaccuracy of 
inputs results through inadequately formulated time 
equations in low-quality outputs, i.e. the incorrect 
time of the realization of business activities (business 
processes or transactions) (Labro & Vanhoucke, 2007, 
940) and has a negative effect on the calculated costs.

The last group of causes of errors in estimates of 
time are associated with the organizational and 
methodological aspects of the TDABC implementation 
and are usually a consequence of an inadequate 
level of the aggregation of business activities defined 
in the costing system or a high level of correlation 
between tasks within activities (business processes). 
This is exactly one of the most emphasized potential 
disadvantages of the TDABC. The identification and 
selection of business activities aims to create a clear 
and reliable basis of the bookkeeping, encompassing 
and calculation of costs. It is a complex process directly 
determined by the size and organizational structure of 
a company, the type of activity, the objectives of cost 
calculation and many other factors. The creating of 
adequate organizational and methodological solutions 
in this regard goes beyond the framework of the 
issue of time equations or touches the fundamental 
questions of the organization and functioning of the 
TDABC.

Errors in estimates and identification errors can be 
found in specific mutual relations. The consequence 
of increasing the level of detail through the expansion 
of time equations in order to reduce the identification 
of potential errors in the determination of the time 
required for the realization of certain business 
activities is a more accurate calculation (more accurate 
data and information) as well as higher costs of creating 
such information. Since inputs of time equations are 
subject to error estimation, it is uncertain whether 
making an increase in the level of detail would really 
contribute to the determination of the accurate time of 
the realization of activities, i.e. business processes. The 
existence of potential errors in estimates may cause the 
extension of time equations to result in an increase in 
error in determining the time of the realization of an 
activity rather than in an increase in the accuracy of 
a calculation. Hence, when designing time equations, 
one should strive to establish an optimal relation, 
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i.e. a balance between the errors in estimation and 
identification errors.

Bearing in mind that the possession of information 
on the magnitude of potential errors is important for 
designing a cost system and users of its information, 
numerous studies have attempted to analyze this 
problem in detail. The applied approaches differed 
from one another, ranging from simulation (Labro & 
Vanhoucke, 2007, 941) to statistical and mathematical 
ones. Statistical and mathematical models are very 
successful for determining the impact of expanding 
time equations (by adding parameters, i.e. time 
drivers) on the accuracy of the determined time for 
the realization of activities. These models observe the 
relationship between the magnitude of the estimation 
error and the identification error and their impact on 
the accuracy of the determined time for the realization 
of an activity. An analysis based on the application 
of statistical and mathematical models should result 
in minimizing potential errors when designing and 
applying time equations. Some recommendations 
involve the expansion of time equations with time 
drivers, according to priority (based on statistical 
parameters: the mean and the variance) and merging 
a variety of drivers into a single one, if there is a 
significant correlation between them, in order to 
minimize the identification error. The models insist on 
the application of certain practical tools and general 
procedures when creating time equations so as to 
eliminate or minimize potential errors.

CONCLUSION

The fact that the TDABC is founded on time equations 
and time drivers (and therefore duration drivers) 
provides it with significant methodological advantages 
and a high reporting performance comparing to the 
previous solutions of activity-based costing. The most 
important are the following ones:

•	 The TDABC provides a greater accuracy of cost 
calculation, i.e. determined product costs. The 
accuracy of the TDABC is based on an adequate 
allocation of costs to cost objects in accordance 
with the actual consumption of resources. 
Increasing the accuracy and flexibility of cost 

calculation does not increase the complexity of 
calculation, due to a possibility of designing time 
equations with multiple time drivers;

•	 for the purposes of the system update, the 
application of the traditional ABC requires that 
almost at the end of each accounting period 
interviews with employees should be done in 
order to re-estimate the time required for the 
realization of business activities. A need to re-
estimate the time required can be due to the 
introduction of new products, new processes, 
the emergence of new customers, and the like. In 
terms of the TDABC application, time equations 
constantly change with as there is an increase 
in the number and complexity of activities, in 
terms of introducing new products, processes, 
customers or distribution channels, thus enabling 
a more efficient system update. Furthermore, 
any omission of some important variations of 
a process, sub-process, or activity in terms of 
applying time equations is simply overcome by 
having them expanded;

•	 time equations have a special use value from the 
perspective of a company’s management. Since 
they include the basic factors provoking demand 
for the process capacity, including changes in the 
efficiency of the process, production volume and 
mix, and the like, time equations are very suitable 
for the simulation of a future, for implementing 
a what if analysis, for improving the budgeting 
process and for an efficient analysis of a company’s 
capacity;

•	 the process of designing time equations often 
results in identifying the process, activity, or 
certain phases of an activity that are inefficient 
and cause unnecessary spending, i.e. waste of 
resources. This ensures a kind of initial impulse 
to propose an initiative of improving business 
processes, i.e. time equations provide the basis 
for the continuous operational improvements of 
business processes (Everaert et al, 2012, 41; Hoozee 
& Bruggeman, 2010, 185).

•	 during the process of creating time equations, 
identification errors or estimation errors might 
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emerge. Numerous empirical studies have 
dealt with the analysis pf and manners how to 
eliminate these potential errors (Hoozee et al, 2012; 
Cardinaels & Labro, 2008; Fortin & Rousseau, 
1998; Labro & Vanhoucke, 2007). The findings 
suggest the application of specific practical 
tools and techniques (simulation, statistical and 
mathematical) and general procedures for creating 
time equations in order to eliminate or minimize 
errors.

The key attributes of the methodology, i.e. of the 
costing model, based on time equations are as 
follows: its simplicity and flexibility, convenience for 
customization and expansion, high precision and 
accuracy, and simplified maintenance and updating. In 
other words, due to time equations, the TDABC enables 
an effective and efficient calculation of costs and the 
determination of a product cost. Challenges of time 
and changes will provide us with the answer to the 
question of the long-term viability and applicability 
of this modern cost accounting system. However, 
the analysis carried out and the conclusions drawn 
confirm the hypothesis stated at the beginning of the 
work.

The conducted analysis and the presented conclusions 
contribute to the understanding of the essence, 
methodology and reporting performance of the 
TDABC system and have a significant practical value 
from the perspective of the application and dispersion 
of this system in Serbian companies. The shown 
examples concerning the process of building time 
equations provide a foundation for the improvement 
of the TDABC systems in companies that have already 
been applying it. Also, they help overcome problems 
and fulfil the assumptions of the organizational and 
methodological preparation for the implementation 
and functioning of this system for potential users.

The overall research efforts in this paper, 
predominantly oriented towards the organizational 
and methodological aspects of the TDABC, have 
opened numerous questions and dilemmas. The 
analysis of these issues will attract the attention of 
researchers in the future, primarily concerning the 
building of the accounting model based on the TDABC 
in companies’ practices. The broader theoretical and 
methodological foundation and the diffusion of the 

TDABC in practice will enable the realization of other 
statistical and mathematical research methodologies. 
The analysis of numerous studies in the world practice 
concerning the TDABC application can serve as a 
useful basis for future studies.
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