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Abstract

The paper explored the impact of applying the time driven activity-based costing-TDABC- model (independent
variables) on improving the efficiency of performance (dependent variables) in Jordanian industrial corporations.
Based on a questionnaire form data from a sample of 73 participants at different managerial positions, from 30
industrial corporations listed in Amman stock exchange (ASE), were gathered and processed using the statistical
package of social sciences. The main results showed that there are significant impacts of applying TDABC on
improving the efficiency of performance in Jordanian industrial corporations. The main conclusion indicated that
TDABC has the ability to benefit from technological developments on the basis of the activities’ charts and
reflected on pricing decision making processes in industrial corporations. The research also concluded that senior
management and cost accountants of the sample studied did not desire in the short run to change the current cost
accounting system due to the additional costs of using the new cost accounting system. The study recommended
the application of TDABC in corporations where their operations relied on TDABC’s constituents as proved its
impact on reducing costs of products and increasing corporations profitability.

Keywords: time driven activity-based costing, performance efficiency, Jordanian corporations
1. Introduction

Enormous modern industrial developments and the widespread of international markets have led to increased
competition among industrial companies, which necessitated the development of traditional costing systems to
reduce production costs, in order to stay in the local market and expand their market shares in international
markets (Judeh et al., 2011, p. 19; Huang, 2016, p. 18). In addition, ineffective use of performance evaluation
measures led to difficulties in discovering ways to improve cost accounting systems that considered the core of
success or failure of corporations (Whittington & Delany, 2013, P. 77). In the area of cost accounting such
external environmental developments accompanied and affected the development of cost accounting systems by
which many cost tools have been adopted by corporations with the aim of achieving stability and continuity at
work in line with changing environments (King, 2001, p. 27; Gorzen-Mitka & Okreglicka, 2014, p. 3).
Researchers pointed to many terminologies, such as, cost efficiency, accurate overhead cost assignments with the
use of alternative coting tools, techniques and approaches to increase the performance efficiency and maximize
the wealth of owners (Al-Halabi, 2013, p. 4; Krishnan, 2006, p. 6; Adkins, 2008, p. 3). Furthe, the optimal use of
resources and the right timing of activities at work could reduce production costs, increase profitability, expand
penetrattion the market, and reduce the product price (Al-Halabi, 2016, p. 55; Gorzen-Mitka & Okreglicka, 2014,
p. 231). Moreover, the importance of competitiveness proved to provide an appropriate competitive environment
to achieve a greater efficiency in the resource allocation process and use it to encourage creativity, development
and innovation that contribute to improving productivity, raising the quality and quantity of production, and
improving profitability by reducing costs and prices (Abu-Saada, 2014; Moorthy, K., Yacob, 2013, p. 6).
Although the activity based costing system is overcoming the problem associated with the traditional costing
system by taking into account qualitative and quantitative cost drivers and differentiating between volume and
non-volume based activities, it faced obstacles related to time consumed calculation and time estimation for units
of time drivers based on timing of cost- effect criteria for different activities in corporations (Huang, 2016, p. 21;
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Gervais, Levant, & Ducrocq, 2010, p. 8; Swenson & Ansari, 2010, p. 14; Drury, 2006, p. 109). Other studies
pointed to the successful application of TDABC and its effects on dividends policies adopted by industrial
corporations and found a positive relationship between the application of TDABC and free cash flows and net
cash flows from operating activities in industrial corporations (Abu- Ghiben, 2013, p. 35; Monroy, Nasiri, &
Pelaez, 2012, p. 15). It is also said that reducing production costs and controlling them is one of the most
important issues for which the management is trying to make sound decisions (Garrison, Noreen, & Brewer,
2012, p. 74; Bahr, 2016, p. 48).

Till now few studies explored the application of TDABC in industrial corporations where these studies called for
more studies to apply TDABC in industrial corporations to which this research attempted to discover the impact
of applying TDABC on the performance efficiency in the Jordanian context. The structure of this research
consisted of four main parts: literature review, methodology of the research, results and interpretations, and
conclusions and recommendations on the impact of applying the time driven activity-based costing (TDABC)
the performance efficiency in the Jordanian industrial corporations.

2. Literature Review

The accounting literature referred to modern cost accounting approaches that can develop and update traditional
cost accounting systems (Drury, 2006, p. 9; Ellis, 2003, p. 334; Rempel, 2015, p. 17; Horngren, Datar, & Rajan,
2012, p. 56). The activity based costing system is proved to overcome the problem associated with the traditional
costing system and its suitablility to complex environments and linked directly to the service for which activities
were performed (Drury, 2004, p. 109; Horngren, Datar, & Rajan, 2012, p. 221; Moorthy & Yacob, 2013, p. 5).
Further, pricing decisions became more flexible and relied on various optimal product mix which led the
management to look for advanced cost approaches to improve performance and increase profitability of
corporations (Rapp, 2010, p. 5; Gorzen-Mitka, & Okreglicka, 2014, p. 5). In the cost accounting context Kaplan
& Anderson referred to steps for applying the system of time driven activity-based costing (TDABC) through: (i)
identification of the estimated cost unit, where more than 20% of the employees’, workers’ and machines’ works
were spent in activities such as work arrivals and departures and machines maintenance, outside their effective
productive capacity to which only around 85% of the company’s operational capacity, at a large extent, is usually
estimated; (ii) estimation of the time unit, where this is the core for TDABC application, thus machines are
worked based on marketing, production and purchases orders; (iii) determination of the time equations, which is
equal to the total time of all activities participating in producing the required product/s (Kaplan & Anderson,
2007, p. 12). This is illustrated earlier in the following TDABC equation (Kaplan & Anderson, 2003):

T=bo +b1. X1 +h2. X2 +b3. X3 +......... +b .Xn (1)
where:
T = total time required to fulfill the activity;
bo = A fixed magnitude of the activity’s time;
b1 = time consumed for one unit of the first time driver;
X1= the time driver for the first activity;
X2 = time driver for the second activity;
Xn = time driver for activity n;
n = the number that is causing the time.

Advocates of the use of TDABC model in industrial corporations pointed to the importance of calculating time
drivers rates to find out the cost of an activity and addressed its effective outputs emerged from its application
(Huang, 2016, p. 29). The TDABC is characterized by ease and speed in use, through identification of the cost of
the unit and the time required for an activity operation (Kaplan & Anderson, 2007, p. 41; Huang, 2016, p. 31).
Other studies identified similarities and differences between ABC and TDABC and found the ability of TDABC
in reducing costs and upgrading the quality of services of activities in corporations, which is an indication of the
necessity of establishing the activities’ charts as an important requisite to apply the TDABC model (Rozotocki,
2010, p. 7; Rempel, 2015, p. 21; Monroy, Nasiri, &Pelaez, 2012, p. 16).

In response to the need to develop cost hierarchies, the cost system has emerged on the system time driven
activity based costing (TDABC), which gives companies the practical option to determine cost utilization and
provides special operational capabilities such as orders, products and key customers profitability (Monroy, Nasiri,
& Pelaez, 2012, p. 18). Moreover, the application of the time driven activity-based costing has several
accumulated advantages for corporations through improving the effective operation of cost systems; enabling
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cost managers to discover areas of profitability center managers to obtain accurate information to prioritize
process improvements; rationalizing the product diversity or products integration, as well as customer price
orders (Al-Halabi, 2016, p. 57; Bahr, 2016, p. 51; Huang, 2016, p. 58). Further, senior and middle managers
could adopt up-to-date cost techniques to tackle unexpected operational efficiency and to take sound pricing
decisions in different activities of corporations (Dutta & Gigler, 2002, p. 15; Monroy, Nasiri, & Pelaez, 2012, p.
21). Besides, limited studies pointed to the role of costing systems based on time driven activities to strengthen
relationships between TDABC and related variables, such as pricing decisions, efficiency and effectiveness, cost
benefit analysis, profitability and competitiveness where the applicationad and intehrations between them can
provide benefits to all parties interested in corporations (Kaplan & Anderson 2007, p. 15; Rapp, 2010; Al-Halabi,
2016, p. 55; Hilton, 2008, p. 231; Lin, 2012, p. 14).

This research is in line with the aforementioned discussions aiming to explore the impact of applying the time
activity-based costing (TDABC) on improving the efficiency of performance in Jordanian industrial corporations
listed in Amman stock exchange (ASE).

3. Methodology of Research

The research methodology relied on a descriptive and analytical approach using the questionnaire forms to
collect the data required and achieve its objectives based on: research problem, research hypotheses, research
method, limitations of research, and procedural definitions.

3.1 Research Problem

The increasing competition in the market for industrial companies put the management and decision-makers
under pressure by looking for ways to make internal operations more competitive in dynamic and complex
environments and to maintain the continuity of the corporation in appropriate decision-making processes. The
application of time driven activity-based costing (TDABC) as a modern cost approach can improve the
performance efficiency of corporations and secure the continuity of these corporations within the Jordanian
economy. Hence, the problem of the study represented to answer the following main and sub-main questions:

Q1. What is the impact of applying the time driven activity-based costing (TDABC) (activities charts,
quantitative time drivers and qualitative time drivers) on improving the efficiency of performance (reducing
costs and increasing profitability) in Jordanian industrial corporations listed in Amman Stock Exchange?

Q1.1 What is the impact of applying the time driven activity based costing (TDABC) (activities charts,
quantitative time drivers and qualitative time drivers) on reducing costs in Jordanian industrial corporations
listed in Amman Stock Exchange?

Q1.2 What is the impact of applying the time driven activity based costing (TDABC) on increasing profitability
in Jordanian industrial corporations listed in Amman Stock Exchange?

The research provided a survey analysis on the impact of applying the time driven activity-based costing
(TDABC) on improving the performance efficiency in activities of Jordanian industrial corporations, as shown in
Figure 1.

Independent Variable: Dependent variable:

Time Driven Activity-Based
Costing (TDABC)

Improving Performance Efficiency

1-Activities' Charts 1- Costs Reduction

2-Activities' Time Drivers 2- Increasing profitability

Figure 1. Research framework

Source: Prepared by researchers based on (Gervais, Levant, & Ducrocg, 2010, p. 11; Monroy, Nasiri, & Pelaez, 2012, p. 12; Garrison,
Noreen, & Brewer, 2012, p. 87).
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3.2 Research Hypotheses
The research presented the following hypotheses:

HO1: There is no significant impact (a< 0.05) of applying the impact of applying the time driven activity-based
costing (TDABC) (activities charts, quantitative and qualitative time drivers) on improving the efficiency of
performance (reducing costs and increasing profitability) in Jordanian industrial corporations listed in Amman
Stock Exchange?

HO1-1: There is no significant impact (a< 0.05) of applying the impact of applying system time driven activity
based costing (TDABC) (activities charts, quantitative and qualitative time drivers) on reducing costs in
Jordanian industrial corporations listed in Amman Stock Exchange?

HO1-2: There is no significant impact (o< 0.05) of applying the time driven activity based costing (TDABC) on
increasing profitability in Jordanian industrial corporations listed in Amman Stock Exchange?

3.3 The Research Method

The research method represented the research sample of 30 (out of 67) Jordanian corporations listed in Amman
stock exchange (ASE) that were chosen randomly according to the information published on the Securities and
Exchange Commission Center, which was absorbed on 18/4-2017. Data gathered from the output of 73
questionnaire forms (out of 87) which were distributed to participants of managers, namely: general managers,
financial, production, sales managers and cost Accountants who hold positions at the top and middle
management of the selected sample. The valid questionnaires were processed and analyzed based on a Likert
five-points scale through the application of the SPSS program. The research participants and levels of responses
shown in Table 1.

Table 1. Distribution of the research sample and percentage of response

Participants distribution Middle Level Mangament Top Management Total
1- General Managers - 17 17
2- Planning, purchasing, selling, financing, controlling, cost 26 -- 26
accounting, and warehousing.

3- Accountants and cost accountants 44 -- 44
Total 70 17 87
Responses 57 16 73
% of responses 81% 94% 84%

3.4 Limitations of the Research

The following research difficulties in collecting and organizing the data required to answer the research
questions and testing its hypotheses, despite using interviews techniques:

1) A number of participants had to be followed in order to complete the questionnaires, and researchers were
under pressure several times to guarantee completeness of the questionnaire forms.

2) Some participants needed more clarification in the process of completing the questionnaire and others were
lacking subject specialization so we had decided to omit six questionnaire forms.

3) Limited access to participants’ works and some of them had no experience at work leading to disregard seven
questionnaire forms.

3.5 Procedural Definitions

1). Time Driven Activity-Based Cost (TDABC): An updated system for both traditional and activity-based
systems. It is a modern cost assignment approach or system used by corporations that relied on its constituents in
terms of the identification of the estimated cost unit, the estimation of the time unit, and determination of the
time equations arriving at the average cost of resources and the time required to carry out an activity. The
TDABC uses different quantitative and qualitative time drivers in corporations (Brimson, 2001, p. 78; King,
2001, p. 26; Monroy, Nasiri, & Pelaez, 2012, p. 8).

2). Activities’ Charts: A list of different main and support activities each of which uses resources in terms of
materials and equipment, where the management responsibility is to find out which activities are added value
and compared with non-valued added activities in Jordanian industrial corporations (Garrison, Noreen, & Brewer,
2012, p. 68).
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3). Activities’ Time Drivers: There are two types of time drivers in corporations, namely, measurable qualitative
time drivers such as no. of direct machine hours; and measurable qualitative time drivers, such as no. of
purchasing orders processed or times of setting up machines (Kaplan & Anderson, 2003, p. 36).

4). Performance Efficiency: It is the dependent variable of this study that is represented by two elements:
increased profitability and cost reduction and the management responsibility to improve the corporation’s
efficiency in the competitive environment (Adkins, 2008, p. 4).

5). Cost Reduction: It is an element of performance efficiency to which management can achieve by applying
modern cost tools, and attempts made to integrate between them to update current performance measures and
decision-making processes (Hilton, 2008, p. 231; Horngren, Datar, & Rajan, 2012, p. 218).

6). Profitability: It is a company’s ability to generate profits and can be defined as the net cash flow resulting
from the coprporation investments (Gibson, 2017, p. 325).

4. Results and Interpretations

An introduction and clarification were made in the questionnaire form on two elements of the time driven
activity-based costing (TDABC) and their linkage with the two elements of the performance efficiency in order
to discover areas of cost reduction and increasing profitability of main activities of 30 selected Jordanian
industrial corporations. The Cronbach-Alpha test was run to find out the consistency and stability of the
questionnaire items. It was found that the percentage reached in total more than 92%, which means that all
questions and items of the questionnaire forms are highly consistent (Sekaran & Bougie, 2010, p. 311), as shown
in Table 2.

Table 2. Results of the consistency and stability of the questionnaire elements

Research Variables Cronbach-Alpha
All questions 79%
Application of the TDABC 61%
Performance Efficiency 76%

Before testing research hypotheses an ordinal scale on the output of the questionnaires has been adopted . The
interpretation of the arithmetic averages for the estimation of sampling units on each paragraph of the
questionnaire were based on the following equation (Sekaran & Bougie, 2010, p. 311):

The length of the category = the upper limit (5) - the minimum (1) / the number of categories (3) = (5-1) 3/=3/4 =
1.33. The results shown in Tanle 3.

Table 3. The statistical arithmetic averages, standard deviations and relative importance of applying TDABC in
Jordanian industrial corporations

Research variables based on the questionnaire items Arithmetic Mean Standard Deviation Relative importance
Application of TDABC 3.73 0.67 High
Cost Reduction 3.79 0.61 High
Increasing profitability 3.89 0.71 High

4.1 Results of Main Hypothesis HO-1

The null hypothesis stated that there is no impact of applying the time driven activity-based costing (TDABC) on
improving the efficiency of performance of Jordanian industrial corporations, results of regressions were shown
in Table 4.

Table 4. Regression results on applying TDABC on improving the efficiency of performance

Sig. (2-tailed) DF Av. Use % T HO-1
.000 72 75% 4.320 Rejected

Based on the results of Table 4 and the interviews techniques, there were benefits from the application of
TDABC, and its ability to help management to see the whole picture of activities’ performance, evaluate the
competitive strategy of the company, and improve pricing decisions for different products. Moreover, the sample
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of industrial corporations were applying the TDABC differently (Average use =75%) and accordingly Ho-1 is
rejected, in that there is a significant impact of applying TDABC (consisted of two elements) on improving the
efficiency of performance (consisted of two elements) in industrial corporations in Jordan (T = 4.320, and sig. =
0.000). This result is in line with the study by Tse, 2014, p. 152; Kasasbeh, 2014, p. 25).

4.1.1 Results of Sub-Main Hypothesis HO1-1

The null hypothesis stated that there is no impact of applying the time driven activity-based costing (TDABC) on
reducing costs of activities of Jordanian industrial corporations, as shown in Table 5.

Table 5. Regression results on applying TDABC on reducing costs

Sig. (2-tailed) DF Av. Use % T HO-1-1
.000 72 76% 2.74 Rejected

The study found difficulties associated with the application of TDABC in industrial corporations, as follows: (i)
weak cooperation between activities with conflicting procedures and steps of the TDABC application; (ii)
underestimation of overhead costs among main activities for pricing decisions making processes; and (iii)
unqualified employees who can apply the TDABC in industrial corporations. Accordingly, Table 5 showed the
regression results of the sub-main hypothesis, thus, the HO-1-1 is rejected in that there is significant impact (o <
0.05) of applying TDABC on reducing costs in industrial corporations in Jordan (T = 2.74 and sig. = 0.000). This
result is in line with the study by Rempel (2015, p. 25).

4.1.2 Results of Sub-Main Hypothesis HO1-2

The null hypothesis stated that there is no impact of applying the time driven activity-based costing (TDABC) on
increasing profitability of Jordanian industrial corporations, as shown in Table 6.

Table 6. Regression results on applying TDABC on increasing profitability

Sig. (2-tailed) DF Av. Use % T HO0-1-2
.000 72 78% 2.92 Rejected

Participants emphasized that there was a need to adopt training programs and management participation to face
competition in the local market if the corporation is to be profitable, thus, well qualified and trained people at
work in different activities were urgently needed in order to achieve performance efficiency at all level of
activities in corporations. Accordingly, Table 6 showed the regression results of the sub-main hypothesis, where
HO-1-2 is rejected, in that there is significant impact (oo < 0.05) of applying the TDABC on increasing
profitability in industrial corporations in Jordan (T = 2.92, and sig. = 0.000). This result is in line with the study
by Monroy, Nasiri, and Pelaez (2012, p. 22).

5. Conclusions and Recommendations
5.1 Conclusions

There are a number of conclusions emerged from the aforementioned results that showed the positive impact of
applying the TDABC in Jordanian industrial corporations:

1) Based on the descriptive statistical analysis participants perceived the extent of applying TDABC is 74.6%
with high relative importance of this model in these corporations. The conclusion is that there are differences in
applying TDABC between these corporations.

2) Based on the inferential statistical analysis there were significant impacts of applying TDABC on improving
the efficiency of performance in Jordanian industrial corporations (sig.= 0.000). The conclusion indicated that
TDABC has the ability to benefit from technological developments on the basis of the activities’ charts as
reflected on pricing decision making processes in corporations. It is also concluded that the management of
these corporations was interested in applying TDABC, despite difficulties associated with the full application of
this technique in all activities of corporations.

3) As for the effect on reducing costs in corporations results indicated significant impacts of applying TDABC
on reducing costs in Jordanian industrial corporations (sig.= 0.000). The conclusion is that senior management
and cost accountants of the sample studied did not desire in the short run to change the current cost accounting
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system due to the additional costs of using the new cost accounting system.

4) In respect of the effect on increasing profitability in corporations results pointed to significant impacts of
applying TDABC on increasing profitability in Jordanian industrial corporations (sig.= 0.000). The conclusion is
that there are conditions for the successful application of TDABC which could lead to increase profitability
compared with the nonuse of TDABC in these corporations.

5.2 Recommendations

The research recommendations are as follows :

1). Full application of TDABC in Jordanian corporations is required as proved its impact on improving the
efficiency of performance in terms of cost reduction and increasing profitability through the activities’ charts of
industrial corporations.

2). Continuous studies on the importance of TDABC and its integration with other modern cost tools such as

balanced-score cards for both corporations and individuals with the aim of enhancing the performance efficiency
of activities’ charts based on the findings of this research.
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