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Abstract

Th is article provides a comprehensive literature review of Time-Driven Activity Based 
Costing (TDABC), a relatively new tool to improve the cost allocation to products and 
services. Aft er a brief overview of traditional costing and activity based costing systems 
(ABC), a detailed description of the TDABC model is given and a comparison made between 
this methodology and its predecessor ABC. Th irty-six empirical contributions using TDABC 
over the period 2004–2012 were reviewed. Th e results and conclusions of these studies are 
grouped according to the main areas of application of the method such as logistics, 
manufacturing, services, health, hospitality and nonprofi t services. Potential benefi ts, and 
challenges are identifi ed.
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I. INTRODUCTION

Calculating the cost of products or services remains a diffi  cult exercise, especially in highly 
competitive environments where in order to guarantee long-term profi tability, companies 
must ensure that their product and service costs should not exceed market prices (Hoozée, 
Vermeire, and Bruggeman, 2009). However, also in the non-profi t and public sector accurate 
cost estimations are crucial given the need to constantly prioritize spending and to minimize 
costs because of the limited resources and budget pressures (Linn, 2007; Sudarsan, 2006; 
Wise and Perushek, 1996).

Costing systems help companies determine the cost of a cost object such as a product or 
service. Direct costs such as direct labor and materials are relatively easy to measure and can 
be directly attributed to specifi c products or services. On the contrary, indirect costs such as 
marketing, depreciation, training and electricity are not directly attributable to a cost object. 
Indirect costs are therefore allocated to a cost object using an allocation approach.

Time-Driven Activity-Based Costing (TDABC) is a cost allocation approach developed 
by Kaplan and Anderson in 2004 to better attribute the indirect costs to the cost objects in 
order to obtain more accurate information to set priorities for process improvements, product 
variety, price settings, and customer relationships. Th is paper provides an overview of the 
recent literature on TDABC. First, the predecessors of TDABC such as traditional costing 
systems and activity-based costing systems (ABC) are briefl y discussed. A detailed description 
of the TDABC model is then presented, followed by an extensive comparison between 
TDABC and its main predecessor ABC.

Th e fi rst aim of this paper is to analyze thirty-six case studies carried out with TDABC 
over the period 2004–2012. Th is information is categorized in a way that provides a useful 
understanding of how TDABC has been applied in specifi c areas. Th e second aim is to use the 
literature review as a platform to identify potential benefi ts and diffi  culties encountered by 
researchers when applying TDABC in real cases. From these results some conclusions and 
suggestions can be drawn.

II. COSTING SYSTEMS

A. TRADITIONAL COSTING SYSTEMS

Kaplan and Cooper (1998) analyzed several integrated cost systems to drive profi tability and 
performance. One is the traditional costing system used mainly in the past and now merely 
for fi nancial reporting procedures. In a traditional costing system, direct costs are directly 
attributed to the cost objects. On the contrary, indirect costs are typically allocated to each 
cost object using a single or a few volume-based cost drivers (e.g. direct labor, machine hours 
or units of output). Th is type of costing system was created when companies manufactured 
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products with little variety and a predominant proportion of direct costs; or when supporting 
activities and its accompanying indirect costs were limited (Novićević and Ljilja, 1999). 
Presently, traditional costing systems still work well in stable environments with small or 
fi xed indirect costs and little variation in activities, products or services (Kaplan and Cooper, 
1998; Tse and Gong, 2009).

However, because of automation, short product life cycles and high products and services 
variety, most production and service environment have changed. Th erefore, the cost system 
that was adequate for homogeneous cost pools driven by a single cost rate could now be given 
distorted signals about profi tability and performance when using volume-based allocation 
rates. Th e limitation of traditional costing systems is that they are unable to allocate the 
indirect costs of many resources of a company in an accurate way (Kaplan and Cooper, 1998; 
Yilmaz, 2008a). Since indirect costs have become increasingly more important than direct 
costs and those costs are not accurately attributed to the diff erent activities and products, 
traditional costing systems are unable to estimate adequate cost information for most 
organizations today (Ellis-Newman and Robinson, 1998).

B. ACTIVITY-BASED COSTING SYSTEM

With the rise of the complexity of companies’ operations, the weakness of traditional volume-
based costing models becomes more evident (Tse and Gong, 2009). Managers have sought 
other ways of obtaining more accurate information about costs, being ABC one of the most 
prominent alternatives (Kaplan and Cooper, 1998). ABC was fi rst developed by practitioners 
and then introduced in some Harvard Business School teaching cases (Bjørnenak and 
Mitchell, 2002). It was especially promoted by Robin Cooper and Robert Kaplan in the mid-
1980s1 (Cooper and Kaplan, 1988; Kaplan and Cooper, 1998).

Because ABC was fi rst designed for manufacturing processes (Gunasekaran and Sarhadi, 
1998; Wegmann, 2010), the theory of its promoters is based on the assumption that products 
diff er in the complexity of manufacturing and that the consumption of activities is also in 
diff erent proportions. Compared to traditional costing methods, ABC is a process which 
provides a more accurate and effi  cient management of activity costs since it draws indirect 
costs more closely to the diff erent activities (Ellis-Newman and Robinson, 1998). Figure 1 
presents the stages that ABC uses for cost allocation, the cost drivers and the relationships 
between the resources, activities and objects.

1 For more information about ABC development see Jones and Dugdale (2002) and Gosselin (2006).
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Figure  1. Activity-Based Costing Structure (Kaplan and Cooper, 1998)

According to Kaplan and Cooper (1998), ABC is composed of: 1) Activities such as ordering 
materials, marketing, sales invoicing, that consume resources (e.g. people, materials, 
equipment, money). Resource expenses are linked to the diff erent activities through the use 
of resource cost drivers. A resource cost driver indicates the amount of resources an activity 
requires. 2) Objects such as products or services that require diff erent activities. Activity costs 
are linked to cost objects using activity cost drivers. An activity cost driver indicates the 
number of activities an object utilizes. Th erefore, resource cost drivers and activity cost 
drivers are used as a linkage among resources, activities and cost objects.

Th e information required for an ABC system is collected through interviews, surveys, 
observations, etc. of the time percentage that employees spend on their several activities. 
According to Michalska and Szewieczek (2007), it is recommended to divide activity costs as 
detailed as possible, starting fi rst from the more general activities and then going deeply to 
more detailed aspects.

Since its creation ABC has been used to achieve better accuracy and to increase profi ts in 
manufacturing as well as in services, public sector and non-profi t setting (Varila, Seppänen 
and Suomala, 2007). Th e use of ABC enhances the traditional costing method contribution, 
giving the possibility of: 1) including more detailed cost of activities (e.g. direct and indirect 
costs pools) (Kaplan and Cooper, 1998); 2) getting benefi t from a number of indirect-cost 
pools (e.g. indirect labor cost, indirect material cost, insurance cost, administration cost) 
(Özbayrak, Akgün and Türker, 2004); 3) lowering costs through the identifi cation of high cost 
activities (Acorn Systems, 2007); 4) permitting the detection of unprofi table products, services, 
customers and useless costs (Acorn Systems, 2007; Kaplan and Cooper, 1998; Yilmaz, 
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2008a); 5) allowing to identify ineffi  cient or unnecessary activities (Michalska and Szewieczek, 
2007; Yilmaz, 2008a); 6) better understanding the origin of costs (Dalci, Tanis, and Kosan, 2010).

Despite these advantages of ABC over traditional costing systems (Clarke, Hill, and 
Stevens, 1999; Cooper and Kaplan, 1988, 1991; Innes, Mitchell, and Sinclair, 2000), several 
authors have recognized that ABC models are not the real solution (Dalci et al., 2010; 
Demeere, Stouthuysen, and Roodhooft , 2009; Everaert, Bruggeman and De Creus, 2008; 
Everaert, Bruggeman, Sarens, Anderson, and Levant, 2008; Kaplan and Anderson, 2004, 
2007a; Tse and Gong, 2009; Wegmann and Nozile, 2009). For instance:

– Th e complexity of the actual services or activities is not captured by ABC because of the 
degree of subjectivity involved in estimating employees’ proportion of time spent on each 
activity.

– Th e accuracy of data is biased or distorted, because during the interviews employees tend 
to ignore their idle or unused time; Demeere et al. (2009) also remark that employees will 
conveniently supply the information based on how it might be used in the future.

– Th e time, resources and money for data collection are excessive due to the need to re-interview 
and resurvey people every time an activity or service is changed, updated or removed.

– Th e cost driver rate is inaccurate because it is calculated assuming that all committed 
resources are working to full capacity instead of a practical capacity.

– Th e computational demand required for storing and processing data is very high because 
it rises non-linearly if ABC needs to be expanded to refl ect more granularity and detail on 
activities.

– Th e integration between ABC systems and other organizational information systems is 
limited.

– Th e use of a single driver rate for each activity makes it diffi  cult to model multi-driver 
activities.

III. TIME-DRIVEN ACTIVITY-BASED COSTING SYSTEM

TDABC is an approach developed by Kaplan and Anderson in order to overcome the diffi  culties 
presented in ABC systems (Kaplan and Anderson, 2004). Although ABC has the capability of 
using time as a cost driver in this new version of ABC, time plays a diff erent role in allocating 
activity costs to cost objects (Hoozée et al., 2009). For each activity, costing equations are 
calculated based on the time required to perform a transactional activity (Yilmaz, 2008a).

A. BRIEF HISTORY

Despite the fact that the term TDABC fi rst appeared in 2004, the idea really originated in 
1997 (Kaplan and Anderson, 2007b). On the one hand, Steven R. Anderson and his company 
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Acorn Systems began experimenting more accurately with the use of time equations and 
average time estimates (Hudig, 2007). Th ese equations were already fed with information 
gathered from transaction fi les of an Enterprise Resource Planning (ERP) system. On the 
other hand and almost simultaneously, Robert S. Kaplan started thinking about capacity and 
time as improved concepts for ABC models (Hudig, 2007). For instance, Kaplan proposed 
the idea that an entire cost system could be built based on two parameters: 1) the cost rate for 
supplying capacity and 2) the capacity used by each transaction (Kaplan and Cooper, 1998).

In 2001, Kaplan joined Acorn Systems to collaborate with Anderson and improve their 
approach (Kaplan and Anderson, 2007b). Th rough several discussions, the idea of integrating 
Anderson’s process time equations with Kaplan’s capacity planning vision emerged (Hudig, 
2007; Kaplan and Anderson, 2007b). Finally in 2004, Kaplan and Anderson introduced 
TDABC seeking to remedy ABC pitfalls (Kaplan and Anderson, 2004).

B. THE MODEL

TDABC as its predecessor ABC, starts by estimating the cost of supplying capacity (Demeere 
et al., 2009). However, TDABC estimates resource usage by means of time equations to 
determine the time needed to perform each activity (Hoozée and Bruggeman, 2010). TDABC 
assigns resource costs directly to the cost objects using only two parameters: 1) the cost per 
time unit of supplying resource capacity and 2) an estimate of the time units required to 
perform a process, an activity or a service.

Th e fi rst parameter is gathered by dividing the total cost of supplying resource capacity by 
the practical capacity. Th e total cost is defi ned as the cost of all the resources supplied to this 
department or process (resources such as personnel, supervision, equipment, technology, 
and infrastructure). Th e practical capacity is defi ned as the amount of time that employees 
work without idle time (Kaplan and Anderson, 2007a). Th ere are two ways to obtain this 
value: 1) a percentage of the theoretical capacity: assuming the practical capacity is about 
80% for people (because of breaks, arrival and departure, training, and meetings), and 85% 
for machines (because of maintenance, repair, and scheduling fl uctuations) of theoretical full 
capacity; and 2) calculating the real values adjusted for the company. Th e second number can 
be obtained through interviews or by direct observation from employees when performing 
their work; no additional surveys are required. Authors argue that precision is not critical, 
that a rough accuracy is suffi  cient because gross inaccuracies will be revealed either in 
unexpected surpluses or shortages of committed resources (Kaplan and Anderson, 2007b).

Figure 2 presents the stages that TDABC uses for cost allocation. Resource expenses are 
allocated into the activities through the use of resource cost drivers where the unit cost per 
resource pool is equal to the total cost divided by the practical capacity. Conversely with 
ABC, TDABC does not contain an activity pool in the model (Tse and Gong, 2009). Activities 
are represented by time equations, which are the sum of individual activity times with time 
drivers. Th rough a simple time equation it is possible to represent all possible combinations 
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of activities (e.g. diff erent types of products do not necessarily require the same amount of 
time to be produced). Activity costs are then distributed to cost objects by multiplying the cost 
per time unit of the resources by the estimate of the time required to perform the activities.

Figure 2. TDABC model (based on   (Everaert, Bruggeman, Sarens et al., 2008))

1. Time equations

A time equation is a mathematical expression of the time needed to perform activities as a 
function of several activity time drivers (Hoozée et al., 2009). It implicitly assumes that the 
duration of an activity is not constant, but a function of the time consumed by the k possible 
events of an activity and their specifi c characteristics (i.e. time drivers) (Bruggeman, Everaert, 
Anderson, and Levant, 2005; Everaert and Bruggeman, 2007). It is represented as follows 
(Kaplan and Anderson, 2007b):

T = sum of individual activity times =   β 0  +  β 1  X 1  +  β 2  X 2  +  β 3  X 3  + … +  β i  X i  + … +  β k  X k 
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With:
T = Th e time required to perform an activity with k events
 β 0  = Th e basic time to perform the activity (independent of the characteristics of the activity)
 β i  = Th e estimated time for the incremental activity i, with i = 1,…,k
 X i  = Th e quantity of incremental activity i (transactional data)
k = Th e number of time drivers taken into account

Time drivers are an essential part in time equations (Everaert and Bruggeman, 2007). Th ey 
are the characteristics that determine the time needed to perform an activity (Everaert, 
Bruggeman, De Creus, and Moreels, 2007). Complexity in the process caused by a particular 
product or order, may add terms but the process is still modeled with only one time equation 
(Kaplan and Anderson, 2007a).

Time equations can contain three types of variables: continuous, discrete and dummy 
variables (Everaert and Bruggeman, 2007). Continuous variables are real variables such as 
the weights of pallets, water temperature or distance in kilometers. Discrete variables are 
integer variables such as number of orders. Th ese fi rst two types of variables represent 
standard activities. However, there are certain activities that can infl uence the formula and 
that are denoted by indicator variables (Everaert and Bruggeman, 2007). Indicator or dummy 
variables can only take the value of zero or one (Boolean values) whether the optional activity 
is or is not used in a particular case. Examples of dummy variables include the type of 
customer (new or old), the type of order (normal or rush), the type of shift  (morning or 
evening), etc. Th e incorporation of these variables in the model simplifi es the formulation of 
the equations (Somapa, Cools, and Dullaert, 2011).

2. Multiple time drivers and interaction of time drivers

Multiple time drivers defi ne the time needed to perform an activity and its cost. A time 
equation provides the ability to include multiple time drivers if an activity is driven by more 
than one driver (Dalci et al., 2010). It allows to identify and report complex and specialized 
transactions in a simple way (Everaert et al., 2007). Th e number of time drivers is unlimited 
as long as the full complexity is represented in the time equation (Bryon, Everaert, Lauwers, 
and Van Meensel, 2008). Th e only restriction is that employees, machinery, etc. performing 
the tasks must belong to the same resource pool (Everaert and Bruggeman, 2007). According 
to Varila et al. (2007), the use of multiple variables enables the possibility of collecting more 
information, the simplifi cation of the estimating process, and the production of a more 
accurate cost model. It also facilitates a much deeper understanding of the cost behavior of 
an activity or process. Nevertheless, they also mention that the use of multiple variables will 
inevitably weaken the traceability of costs.

Another characteristic of time equations is that they might take into account interactions 
between drivers. It is applied if a certain activity depends on the occurrence of other activities, 
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and the activity time is also infl uenced by the interaction between the two time drivers (Hoozée 
et al., 2009). It can be represented by the expression below (Everaert and Bruggeman, 2007):

T =   β 0  +  β 1  X 1  +  β 2  X 2  +  β 3  X 1  X 2 

3. Activity cost

Once the estimated time for the activity and the unit cost of each resource group are 
calculated, then the activity cost is computed (Everaert and Bruggeman, 2007). It is 
represented by the following mathematical expression:

Cost of an individual event k of activity j performed by resource pool i =   t j,k * c i 

With:
 c i    =  Th e cost per time unit ($/minute) of resource pool i
 t j,k  = Th e time consumed by event k of activity j

Finally, the total cost of a cost object (e.g. process, customer, order, product, service, etc.) over 
all events of all activities is calculated (Everaert and Bruggeman, 2007). It is done by summing 
all activity costs and can be represented by the following expression:

Total Cost of a Cost object =    ∑   
i=1

   
n
    ∑   

j=1
   

m
    ∑   

k=1
   

l
   t j,k * c i 

With:
 c i    =  Th e cost per time unit ($/minute) of resource pool i
 t j,k  =  Th e time consumed by event k of activity j
n    =  Th e number of resource pools
m   =  Th e number of activities
l     =  Th e number of times that activity j is performed

C. TDABC VS. ABC

Adkins (2007) and Yilmaz (2008a) describe ABC as a “push” model, as it starts by estimating 
the total expenses incurred by the diff erent resources, then by determining the percentage of 
resources consumed by each product or service, fi nally by applying this factor to the total 
cost. Conversely, TDABC is described as a “pull” model because it calculates the total cost by 
means of the estimation of the unit times required to perform an activity and the cost per 
time unit of supplying resource capacity. In ABC, the costs of activity-cost pools are 
apportioned amongst cost objects using activity-cost drivers calculated for each subtask 
(Kaplan and Cooper, 1998; Tse and Gong, 2009). In TDABC, the costs are allocated to the 
cost objects on the basis of time units consumed by the activities calculated for the whole 
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department (Kaplan and Anderson, 2004). Unlike ABC, time unit value refers to the time an 
employee spends doing an activity, and not the percentage of time that it takes to complete 
one unit of that activity. Th is type of measurement allows to reduce errors at the moment of 
calculating the time (Everaert, Bruggeman, Sarens et al., 2008).

Th e majority of the diff erences are based on the weaknesses of ABC (Dejnega, 2011). For 
instance, Kaplan and Anderson (2004, 2007a) claim that TDABC simplifi es the ABC method 
because of the availability to include multiple time drivers. Th ese time drivers allow to reduce 
the number of activities and to analyze the costs at the level of the departments or the 
processes. For instance, the authors present a case study where 1200 activities were reduced 
in 200 processes. Th us, the model size in TDABC grows linearly with real world complexity 
(Kaplan and Anderson, 2007b), whereas in ABC growth is exponential to refl ect more detail 
on activities (Kaplan and Anderson, 2004). Likewise, thanks to the use of time equations in 
TDABC, the high cost and time spent in re-interviewing people every time an activity is 
changed or updated is reduced because it can be updated based on events rather than by the 
calendar (Everaert, Bruggeman, and De Creus, 2008).

Barrett (2005) describes the inability of ABC to reveal areas of substantial excess capacity. 
Th is is because in ABC, employees tend to ignore their idle time at the moment to estimate 
the percentage of time spent doing an activity (Yilmaz, 2008a). On the contrary, TDABC is 
described as a system that automatically exposes diff erences between the total time needed to 
perform activities and the total time employees have available. In addition, ABC calculates 
cost drivers based on the theoretical capacity of the resources supplied while TDABC uses 
the practical capacity to perform its calculations (Kaplan and Anderson, 2004, 2007a). 
Eventually, Kaplan and Anderson (2004, 2007a) express the diffi  culties when integrating 
ABC with other organizational information systems, while transactional data required for 
TDABC can easily be obtained from ERP systems, CRM, etc.

D. CASE STUDIES

A Web-based literature research on empirical documents about TDABC applications was 
conducted in order to identify relevant articles. Th e data collection was based on materials 
published in journals, books, Web pages, etc. by means of the search engines: Web of Science, 
Scholar Google, IDEAS and Google over the period 2004–2012. Th e search was operated 
according to the following procedure. First, we searched for relevant articles by combining 
the terms “time-driven activity-based costing” or “TDABC” with “case study”. Th en the 
existing literature was sorted, summarized and discussed in order to generate a fi nal sample 
consisting of thirty-six papers. In Table 1 the case studies are grouped based on the area that 
the method is applied and a summary of the main fi ndings is presented for each case study. 
Strikingly is that a large part of the published case studies on TDABC are case studies in the 
non-profi t sector (health (31%), libraries (8%)). Within the profi t sector, a substantial number 
of case studies have been performed within logistics (31%). Interesting is also to highlight the 
signifi cant number of case studies conducted in Belgium (25%).
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According to Everaert et al.  (2008) and Kaplan and Anderson (2007b), TDABC has been 
successfully implemented for logistics and service operations. Th is is confi rmed in our analysis 
since a large part of the papers (31%) involve the implementation of TDABC in logistics 
environments. Bruggeman et al.  (2005) discuss the application of TDABC in Sanac, a 
distribution company in Belgium. Th ey defi ne this company as a distributor of plant-care 
products with a seasonal trend in the sales and diversity in resource consumptions. In this 
case study, TDABC is described as a useful cost model to be applied in small and medium-
sized enterprises as well as in environments with complex activities such as logistics, 
hospitals, distribution and servicing companies in general.  Th e authors conclude that 
TDABC is able to capture the full complexity of the logistics transactions thanks to the use 
of time equations and multiple time drivers. Everaert et al. (2007; 2008a) describe the decision 
making of the same company on whether to proceed with the implementation of an ABC 
system or switch to TDABC. Th ey report that ABC failed to capture the complexity of the 
company, whereas TDABC could drive costs by transactions and enabled to refl ect complex 
contingencies in resource-consumption times. Th e authors conclude that TDABC assists 
managers to improve ineffi  cient processes and to transforms unprofi table customer 
relationships into profi table relationships. Everaert et al.  (2008b) report the two-year 
experience of implementing TDABC in a Belgian wholesaler. Th e authors conclude that 
TDABC is able to trace the full complexity of the logistics operations, capture the variability 
of the working methods by including all possible subtasks in the time equation, and provide 
insight into the causes of excessive costs. Eventually, Gervais et al.  (2010) perform a 
longitudinal assessment of the four-year implementation of TDABC in the same company. 
Th ey conclude that TDABC off ers a partial solution to the weaknesses criticized on ABC 
especially regarding the cost and complexity of implementing and maintaining it as the data 
gathering process is still substantial.  Similarly, Somapa et al.  (2010; 2011) report the 
development of TDABC model in a small-sized road transport and logistics company in 
Th ailand and they also describe some diffi  culties associated with the study of a small scale 
operation such as insuffi  cient data to support the time equations and the lack of a time-
tracking system (e.g. log book for a manual record). On the other hand, they conclude that 
the data needed in small-scale fi rms is not very extensive so that they were able to build and 
maintain TDABC models with spreadsheets. In addition, they report several benefi ts of using 
TDABC such as the application of detailed costs based on the service routes and the diff erent 
destination types, the revelation of loss-generating routes, the identifi cation of the cause of 
loss and the utilization of company resources. Varila et al. (2007) use TDABC to examine the 
applicability of diff erent drivers for assigning activity costs to products in warehouse logistics 
environment. Th e authors state that by integrating TDABC with existing systems to collect 
information for time equations, it enhances the accuracy of accounting. Th ey recommend to 
collect an extensive amount of data in order to increase the understanding of the cost 
behavior of activities and products. Oztaysi et al.  (2007) apply TDABC to economically 
justify the use of RFID technology in the courier sector. Th ey compare the current barcode 
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system with a potential RFID system. Th ey conclude that TDABC is a suitable model for 
investment analysis and comparison between potential systems. Hoozée and Bruggeman 
(2010) conduct a case study in four distribution warehouses at a Belgian division of a company 
to illustrate that employee participation and leadership style are key factors at the moment of 
implementing TDABC. Finally, the most recent case study in logistics presented by 
Ratnatunga et al. (2012), makes a comparison of TDABC with ABC by implementing both 
methodologies in the production logistics of a manufacturing company that produces 
activated carbon in Sri Lanka. Th e authors conclude that TDABC does not seem diff erent to 
ABC if standard-activity times are used as cost drivers. Th ey state that TDABC has similar 
implementation complexities to ABC.

TDABC has been successfully implemented in several other sorts of companies (Yilmaz, 
2008a). For instance, Bryon et al. (2008) present an implementation of TDABC in the farming 
industry. Th e model is applied for a specifi c decision problem and adapted for multi-criteria 
evaluation to analyze whether pig farmers should switch from traditional pig production to 
batch farrowing. Th e authors describe TDABC as a useful system to quantify both the 
economic and ecological impacts of strategic decisions. Korpunen et al. (2010) utilize TDABC 
to calculate the production cost of the sawing process. Th e authors conclude that TDABC is 
a promising method to assist sawmill managers in strategic decision making because it allows 
to assess the production costs and to perform a sensitivity analysis of production. Öker and 
Adigüzel (2010) describe the implementation of TDABC in a manufacturing company to 
conclude that TDABC provides relevant information about product profi tability and capacity 
utilization. Stout & Propri (2011) implement TDABC at a medium-sized electronics company 
to demonstrate both the potential power of TDABC and the important role of ERP systems 
in implementing TDABC systems. Th ey conclude that TDABC allows organizations to be 
accurate with their estimates, to update the model more easily than ABC models and to 
allocate support cost to products and customers thanks to the integration of ERP systems. In 
a recent study presented by Ruiz de Arbulo (2012), TDABC is described as a system that can 
capture the costs of the diff erent products, can accurately calculate the cost of a product and 
can help to analyze the capacity utilization. Th e authors describe the experience of an auto 
parts manufacturer who shift ed from ABC to TDABC. Despite the number of advantages 
stated, the authors indicate that data collection for TDABC is complex.

Szychta (2010) off ers a synthetic description of the validity of TDABC applications in 
service companies. Th e author states that this model is suitable for service activities because 
they are primarily measured on the basis of the labor time used for performing a given 
activity. Th is statement is confi rmed in our analysis because the majority of the papers 
implement TDABC in the service sector (e.g. health, hospitality, libraries, etc.). For instance, 
Reddy et al. (2011) estimate the cost of implementing and managing activities required for 
digital forensic readiness (DFR). Th e authors conclude that TDABC can be used to determine 
the costs of DRF because it allows to measure cost at the level of tasks and activities and is less 
costly and simpler to implement than ABC. In order to successfully implement TDABC, the 
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authors consider that there are certain factors to be taken into account such as the coupling 
TDABC with integrated information systems, the top management support or the 
incompatible organizational culture. Adeoti and Valverde (2012) apply TDABC to the 
Technical Services department of Information Technology (IT) Services Operations. Th e 
authors conclude that TDABC is an eff ective tool to identify costly processes in IT operations 
and thus to take critical decisions about cost control, charge-back or costing of services.

Within the TDABC literature, a lot of research attention has been devoted to applying 
TDABC in healthcare sector (31%). In this regard, Bank and McIlratha (2009) use data from 
a high volume pediatric emergency department (ED) to estimate the costs of providing 
resources and to apply them into three specifi c clinical scenarios common in any ED service. 
Th ey consider TDABC to be useful to ED directors in helping to determine the allocation of 
clinical resources. Demeere et al. (2009) explain how to implement a TDABC model for fi ve 
outpatient clinic departments (Urology, Gastroenterology, Plastic Surgery, Nose-Th roat and 
Ears and Dermatology). Th e authors conclude that TDABC off ers some additional benefi ts to 
those off ered by ABC, such as faster model adaptability, a simpler set-up and a higher 
refl ection of the complexity of the real-world operations. Th ey also suggest that TDABC is a 
useful system to understand the diff erent organizational processes in a healthcare 
environment. Nascimento and Calil (2009a, 2009b) present two case studies using TDABC 
to estimate the resource costs that equipment consumes during medical procedures. Th e 
authors conclude that TDABC is a fl exible system that facilitates the evaluation of equipments 
used in diff erent conditions. Th ey recommend to manage the data collection carefully since 
the quality of results depends on the quality of the data available. Szucs et al. (2009) describe 
TDABC to assess the true acquisition cost of blood products in diff erent European health 
care systems. According to the authors, TDABC is a complete and transparent cost allocation 
methodology that provides a detailed process description of activities and resources excluded 
in previous accounting systems. Bendavid et al. (2010, 2011) utilize TDABC to automate and 
evaluate RFID systems in a hospital operation room and a nursing unit’s supply chain. Th ey 
select TDABC because of the need to identify cost centers and assign them to specifi c 
activities and processes. Boehler et al. (2011) use TDABC to estimate the cost of changing 
physical activity behavior. Th e authors select TDABC as it facilitates the measurement of 
resources consumed by individual patients and the allocation of single cost items to each 
patient. Th e most recent case study in the health care sector presented by Box et al. (2012) 
estimates the cost of fl ow cytometry experiments. Th e authors describe TDABC as a valuable 
tool to determine the true costs of fl ow cytometry experiments and to determine where 
significant discrepancies in cost recovery occur. TDABC also helps to model new fee 
schedules with the goal of more accurately reflecting resource usage in fees. In addition, 
TDABC is an approach that is easily understandable to people without a background in 
accounting, business or fi nance. Despite these advantages, the authors also state that for fl ow 
cytometry experiments, TDABC should not be used directly to determine user charges (i.e., 
the precise cost for a service as determined by TDABC should not be equal to the charge for 
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that service). An important reason is that service charges should be predictable: a rate 
schedule should be easily recalled and/or predictable so that the financial expectations for 
users are clear. Another reason is that sometimes it may be useful to intentionally decouple 
actual costs from service charges to guide the use (and therefore capacity) of resources. For 
example, a reduced charge rate for aft er-hour use of an instrument can increase the 
instrument’s overall used capacity.

Two papers deal with the application of TDABC in the hospitality industry. Dalci et 
al. (2010) describe the implementation of customer profi tability analysis (CPA) using TDABC 
in a hotel. CPA describes the process of assigning costs and obtaining revenues to customer 
segments or individual customers’ accounts in order to calculate the profi tability of the 
segments or accounts (Raaij, 2005). Th e case study reveals the cost of idle resources devoted 
to the front desk, housekeeping, food preparation, and marketing activities. Th ey conclude 
that TDABC provides valuable information to support managerial decision making in a 
hotel. However, they suggest replicating the analysis to other similar scenarios to see if the 
results could be generalized. Hajiha and Alishah (2011) present positive results of 
implementing TDABC in the hospitality industry in Iran. Th e authors conclude that TDABC 
provides more proper data on cost and profi tability of customers than traditional costing 
systems. Th ey also state the proposed model distinguishes non-added value activities and 
demonstrates real capacity of each part of the hotel.

Five papers focus on the application of TDABC on other nonprofi t services, of which three 
papers specially focus on the implementation of TDABC in libraries. Th e fi rst TDABC 
approach in libraries given by Pernot et al. (2007) calculates the costs of the inter-library loan 
service. Th ey argue that TDABC can improve the cost management of all library services 
because it enables to disaggregate “per-transaction costs” which allows taking appropriate 
actions to improve time consuming activities. Stouthuysen et al. (2010) describe TDABC as a 
useful system for small to medium-sized academic libraries. Th e study is focused on the 
acquisition process. Th e authors claim that TDABC assists managers in visualizing the 
acquisition process effi  ciencies and capacity utilization, leading to potential cost effi  ciencies. 
Th ey also state that TDABC can be applied to complex or digitalized acquisition environments. 
In a recent study, Siguenza-Guzman et al. (2013) present a case study on the loan and return 
processes. Th ey compare the costs of some specifi c activities performed by staff  or machines, 
concluding that the usage of robots is well-justifi ed to automate repetitive processes. Th e 
authors demonstrate that TDABC is applicable to large library activities, but that involvement 
of library staff  during the TDABC implementation is crucial. Th ey also conclude that TDABC 
leads to an eff ective process analysis and better decision-making by librarians and library 
administrators. Ratnatunga and Waldmann (2010) determine the costs of Australian 
Competitive Grant (ACG) research projects with the objective of ensuring the full funding of 
these projects by the government. Th e authors consider TDABC inappropriate for teaching 
and research departments since accurate estimations could be obtained from other sort of 
methods such as studying the workload allocation, and conducting direct interviews of the 
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staff  undertaking research on ACG or other externally funded grants. On the contrary, the 
use of TDABC for “research only” departments is highly recommended as it is possible to 
obtain accurate estimation based on ‘in-situ’ observations, face-to-face interviews and the 
study of comparative information. Eventually, Everaert et al.  (2012) utilize TDABC to 
calculate the costs of meals off ered in a university restaurant. In order to determine the cost 
per meal, the food cost of each meal component is directly assigned. For all other costs such 
as preparing, receiving and serving the meal, TDABC is employed. Th e authors describe 
TDABC as a costing technique that off ers the benefi ts of ABC with less administration costs. 
Th ey support the idea that time equations of the meal process allow a detailed understanding 
of working activities (e.g. a lunch or dinner session consisting of diff erent meals, and meals 
composed of several meal components). In addition, thanks to the time equations, operational 
improvements can be identifi ed such as the recommendation of off ering less profi table meals 
on calmer days, while off ering more profi table meals on busy days.

E. BENEFITS AND CHALLENGES

1. Benefi ts

Based on the diff erent case studies, we can expose a number of benefi ts. 

1) Simplicity. According to Kaplan and Anderson (2007b), this is the most important 
attribute of TDABC. It is confi rmed by Somapa et al.  (2011) who recommend TDABC 
because of the use of two simple parameters: the cost per time unit of the activity, and the 
time required to perform an activity. Th anks to this simplicity, TDABC allows to approach 
the accounting process to people without experience in accounting, business or fi nance 
(Box, Park, Semerad, Konnesky, and Haug, 2012; Siguenza-Guzman et al., 2013). TDABC 
also allows to improve the understanding of the diff erent organizational processes 
through the lens of an accounting technique (Box et al., 2012; Demeere et al., 2009; 
Ratnatunga and Waldmann, 2010).

2) Complex Operations. TDABC allows to design cost models for complex operations thanks 
to the use of multiple time drivers (Boehler et al., 2011; Everaert, Bruggeman, Sarens, et 
al., 2008; Nascimento and Calil, 2009a). TDABC captures the variability of the activities 
by including all possible subtasks in the time equation (Everaert et al., 2007; Everaert, 
Bruggeman, Sarens, et al., 2008; Stouthuysen et al., 2010). In turn, time equations can 
include multiple time drivers without expanding the number of activities. By using 
multiple time drivers, TDABC allows to disaggregate per-transaction costs and thereby 
identify processes that are costly, wasteful and ineffi  cient (Everaert et al., 2012; Kaplan 
and Anderson, 2007b; Pernot et al., 2007; Reddy et al., 2011).

3) Capacity utilization. TDABC allows to have a good estimation of resource consumption 
and capacity utilization (Bank and McIlrath, 2009; Nascimento and Calil, 2009b; Öker 
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and Adigüzel, 2010; Stouthuysen et al., 2010). According to Szucs et al. (2009) and Dalci 
et al. (2010), TDABC reveals activities, resources and costs that were excluded in previous 
accounting attempts. TDABC provides insight into the causes of excessive time or costs 
occupied by the resources (Everaert, Bruggeman, Sarens, et al., 2008). Managers can 
review the time and cost of the unused or overused capacity and contemplate actions to 
improve them (Demeere et al., 2009; Kaplan and Anderson, 2007a; Ruiz de Arbulo et al., 
2012). Th ey may also reserve resources for future growth instead of reducing currently 
unused capacity (Kaplan and Anderson, 2007a).

4) Versatility and modularity. According to Stout and Propri (2011), TDABC can be updated 
more easily than ABC models. Kaplan and Anderson (2007a) state that managers do not 
have to re-interview personnel when more activities are added to a process. For cost 
drivers, there are two factors that cause a change: 1) changes in the costs of resources 
supplied aff ecting the capacity; 2) modifi ed or updated processes such as new or redesigned 
processes, products, channels, etc. (Everaert and Bruggeman, 2007; Kaplan and Anderson, 
2007a). It can be updated based on events rather than by the calendar (Kaplan and 
Anderson, 2007a). Likewise, by implementing TDABC with the support of existing 
systems (ERP systems, CRM, etc.), the system allows for an easy updating as well as a 
greater accuracy (Kaplan and Anderson, 2007b; Ruiz de Arbulo et al., 2012; Stout and 
Propri, 2011; Varila et al., 2007). Th e major benefi t occurs when companies link their own 
information systems to the TDABC system (Hudig, 2007; Reddy et al., 2011). In the case 
of small-scale environments, TDABC can be built and maintained with relatively simple 
spreadsheets (Somapa et al., 2010, 2011).

5) Process simulation. TDABC can be used in a predictable manner. Managers can modify 
the behavior of their customers by simulating the future through the use of dynamic 
what-if analysis (Kaplan and Anderson, 2007a). Th ey can also establish future investment 
decisions due to the possibility to determine the impact of changes in terms of cost, profi t, 
capacity and time (Acorn Systems, 2007; Hudig, 2007).

2. Challenges

Despite the advantages presented by its authors and supporters, criticisms have been made 
about TDABC.

1) Measurement error. Cardinaels and Labro (2008) report via an experimental analysis that 
the employees’ estimation may not be as accurate as the authors proclaim. A signifi cant 
degree of subjectivity is still present (Barrett, 2005). Although Kaplan and Anderson 
(2007b) state that time consumption data can be estimated or observed directly, it still 
requires a series of interviews with employees. Th ese interviews may adversely aff ect the 
work performed by people in charge of enforcing TDABC approach. Hoozée and 
Bruggeman (2010) show an example where operational employees feel that by 
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implementing TDABC they are being controlled. Gervais et al. (2010) also present a case 
study in which certain employees and senior staff  members are strongly opposed to state 
their working time precisely. Reddy et al.  (2011) recommend to consider potential 
resistance at the moment of implementing TDABC models. Cardinaels and Labro (2008) 
also fi nd a strong overestimation bias when employees provide their time estimates in 
minutes. Indeed, if the minutes-based model is compared to the percentage-based model 
(ABC approach), outcomes are defi nitely more accurate. Th is is so because few employees 
tend to report the percentage of their idle time. However, the authors state that more than 
77% of their participants consistently overestimated the time spent on all activities. 
Accuracy is debatable if staff  reports their times when it is not possible to observe them 
directly (Gervais et al., 2010).

2) Data. Varila et al.  (2007) emphasize the necessity of a considerable amount of data to 
estimate satisfactorily time equations. Th is situation is confi rmed by Ruiz de Arbulo et 
al. (2012), and Nascimento and Calil (2009a, 2009b) which indicate that data collection 
for TDABC seems to be complex and should be managed carefully since the quality of 
results depends on the quality of the data available. Gervais et al.  (2010) claim that 
TDABC requires a precise and elaborated analysis, making the starting more lengthy and 
costly. Th ey also stress the necessity of a regular maintenance over time (Gervais, Levant, 
and Ducrocq, 2009). In addition, for Barrett (2005), TDABC depends on robust and 
reliable data to deliver an acceptable level of accuracy. If the data comes from automated 
soft ware and is regularly updated, then the results will probably be accurate. However, if 
the information is out of date, or if it is based on estimates, the resulting cost information 
may include substantial errors (Sherratt, 2005). Barret states that for the estimation of 
only one activity in minutes, a diff erence of seconds may not seem important. But, when 
this time in minutes is multiplied by the number of times an activity is performed in a 
certain period, the diff erence becomes signifi cant. Th e author also objects to the accuracy 
of the costing process results because of the assumption that practical capacity can be 
calculated as a percentage of the theoretical capacity.

3) Dedicated to homogeneous and repetitive activities. Sherratt (2005) states that TDABC is 
limited to predetermined routines and activities. Barrett (2005) considers TDABC to be 
simple for a department that performs a single activity, because the total costs of the 
direct and indirect resources can be divided by the available resource. However, most 
departments perform more activities that consume direct and indirect resources in 
diff erent proportions (Barrett, 2005). Wegmann and Nozile (2009; 2010) claim that 
TDABC is only useful for standard processes such as chain management supplying, some 
standardized production processes and consulting activities, call centers, hospitals, etc. 
Ratnatunga and Waldmann (2010) consider the use of TDABC inappropriate to determine 
the indirect research cost for departments that combine teaching and research activities 
since accurate estimations can be obtained from other type of methods. Cardinaels and 
Labro (2008) also state that for incoherent tasks such as research and development 
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process, marketing, legal or complex productions, some mistakes are possible. Incoherent 
tasks are activities addressed on the basis of fi rst come, fi rst served, and not in a structured 
and systematic sequence. In these cases, authors predict less accuracy in time perception 
when events are presented incoherently rather than coherently. Sherratt (2005) also 
considers that certain areas of IT and marketing do not perform repetitive and 
homogeneous activities to be clocked reliably. For these activities, the author still 
considers ABC as an alternative methodology to be used (Barrett, 2005). Th is situation is 
confi rmed by Hoozée et al.  (2010), who also affi  rm that ABC is more accurate than 
TDABC in those types of cases. Th rough a simulation analysis, the authors compare the 
overall accuracy of ABC and TDABC in complex and dynamic environments. Th ey 
identify that when diversity of productive work is low, TDABC tends to be more accurate, 
especially at higher levels of unused capacity. Conversely, when the diversity of productive 
work is high, ABC is the best option, especially at lower levels of unused capacity.

F. OPPORTUNITIES

Th ere are several additional opportunities for TDABC such as:
1) Simulation. McGowan (2009) states that TDABC may easily use simulation modeling to 

analyze how to optimize the resources since information is entirely composed of real 
values. It allows to implement diff erent scenarios in order to identify opportunities for 
resource management. Moreover, the simulation model can be used for capacity planning 
to highlight resources gaps and spare capacity (Everaert, Bruggeman, Sarens, et al., 2008). 
Managers can easily update their simulation model to refl ect changes in the operating 
environment and to measure improvement in effi  ciencies and costs.

2) Benchmarking. With TDABC, companies can compare their processes among other 
companies because most of them are common across multiple industries (Kaplan and 
Anderson, 2007b). It is also possible to compare time equations and costs within diff erent 
company locations (warehouses). Anderson (2006) presents how three companies in 
diff erent industries use TDABC in a benchmarking way. For this author, TDABC does 
not replace traditional benchmarking methodologies; it enhances them. Th is is so 
because, unlike traditional benchmarking that only reports macro results, TDABC 
isolates process diff erences to uncover root causes. Everaert et al. (2008) present a case 
study where an internal benchmarking was performed in four warehouses. Th ey describe 
that time estimations were diff erent among all the warehouses. In some cases, because of 
the diff erent distances that trucks must travel; and for other subtasks, because some 
warehouses worked more effi  ciently than others.

3) Complementary Information Systems. A fully automated accounting mode is not yet 
usual.  Nevertheless, there are a variety of technologies that help to collect data from 
processes with minimum manual eff orts such as bar codes, RFID technology and time 
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sheets (Bahr and Lim, 2010; Oztaysi et al., 2007; Varila et al., 2007). Th is is especially 
useful in a logistics environment where there are mostly repetitive processes. Moreover, 
since these technologies allow improving data accuracy by reducing the number of 
human errors and because they allow a relatively rapid data collection, they may provide 
an answer for TDABC for non-routine tasks. Varila et al.  (2007) also recommend to 
estimate the time on the bases of parameters through statistical tools such as multiple 
regression analysis. Neural networks are also another kind of fl exible tools to estimate 
costs, although they are a “black box” which gives no chance to analyze the outcomes 
(Verlinden, Dufl ou, Collin, and Cattrysse, 2008).

4) Balanced Scorecard (BSC). According to Yilmaz (2008a), TDABC can be used as a basis 
for a balanced scorecard. Th e BSC allows organizations to implement a strategy rapidly 
and eff ectively by integrating the measurement system with the management system. 
TDABC facilitates translating strategy into performance measures and provides 
actionable performance measures for the BSC (Yilmaz, 2008a). Yilmaz (2008b) and 
Ayvaz et al. (2011) analyze the relation between BSC and the costing systems ABC and 
TDABC respectively. Th ey mention four existing links: 1) Operational Connection, where 
the outputs of ABC such as costs, quality, time and innovations are usually excellent 
inputs to a BSC by defi ning the performance of any process. 2) Customer Profi tability 
Connection, through TDABC because of the ability to accurately decompose the aggregate 
marketing, distribution, technical, service, and administrative costs into the cost of 
serving individual customers. 3) Financial Connection because BSC helps to identify the 
strategic initiatives and resource requirements that enable companies gaining sustainable 
competitive power in the long term. Resources for these initiatives are assigned in the 
annual spending budget. 4) Analytic Hierarchy Process, which allows decision makers to 
model a complex problem in a hierarchical structure.

5) Total Quality Management (TQM). TQM means excellent quality of products and services 
and its objective is to meet customer requirements through the involvement of all the 
employees (Novićević and Ljilja, 1999). It stresses the need to manage the activities and 
processes in a continuous improvement framework. In the case of traditional costing 
systems, they cannot be adapted to the TQM philosophy because they are directed to the 
product and not to the process. In Novićević and Ljilja (1999), ABC is analyzed to deal 
with this problem since it provides information on costs and also information on 
processes. It helps managers in realization of a cost reduction programme by the premise 
that certain costs can be eliminated, and that action does not make product quality an 
inferior one. It can be done with the objective to eliminate activities that do not add value 
to the product. According to Novićević and Antić (1999), ABC is totally compatible with 
TQM philosophy.



Lorena Siguenza-Guzman, Alexandra Van den Abbeele, Joos Vandewalle, 
Henri Verhaaren and Dirk Cattrysse

58 Intersentia

IV. CONCLUSIONS

Th is document presents a comprehensive literature review on Time-Driven Activity-Based 
Costing, with a special focus on the case studies published over the period 2004–2012. Th irty-
six papers are analyzed and classifi ed along application themes such as logistics, 
manufacturing, services, health, hospitality and other nonprofi t services. Based on the 
analysis of the selected literature, we conclude that TDABC is highly recommended for 
repetitive activities. However, the current research is less clear about the advantages of 
TDABC for non-routine tasks. Technologies such as RFID, bar codes or existing information 
from time sheets may provide the necessary data required in these cases. Nevertheless, future 
research is needed to identify whether these data sources may be helpful for non-routine 
tasks. Comparing TDABC to the traditional ABC costing, TDABC off ers several advantages, 
even if it does not dramatically simplify specifi c processes. We agree with Adkins (2007) that 
TDABC should be considered as a complement to the traditional ABC model rather than as 
a replacement of it.

Th e results show that in practice TDABC provides most of the advantages its authors 
claim. Nevertheless, despite advantages, the main remarks made by other authors, which 
require special attention are: 1) provision of a partial solution to the ABC failings, 2) diffi  culty 
to measure the times, the homogeneity and their maintenance over time, 3) degree of 
subjectivity still present in the model, 4) biased overestimation when employees provide their 
time estimates in minutes, 5) necessity of a considerable amount of data to estimate 
satisfactorily time equations, 6) dependence of robust and reliable data to deliver an acceptable 
level of accuracy, 7) necessity of a regular maintenance with a minimum of required 
knowledge, 8) limitation of the model to predetermined routines and activities (e.g. repetitive 
processes), 9) diffi  culties of estimating time for non-continuous or unpredictable activities.

Th e studies on the implementation, as well as the criticisms on TDABC are, in most of the 
cases, written by its creators and not by independent researchers. Th is can certainly bias the 
evaluation of the TDABC methodology. Future research is needed by operational case studies 
in specifi c areas such as the public services, and in activities that follow an unstructured and 
non-systematic sequence.
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