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The activity-based costing method (TDABC) emerged in the 

2000s as a simplification of the activity-based costing method 

(ABC). Its purpose is to facilitate and reduce the costs of costing 

system implementation. This paper aims to estimate the cost of 

calibrating scales, micrometers, and calipers of a higher 

education laboratory through the TDABC costing method, to 

then evaluate the applicability of the method and to define a 

minimum number of calibrations to let the laboratory reach its 

equilibrium point. The implementation of the methodology took 

the following steps: i) identify activities of each service and 

duration times; ii) calculate the practical capacity and its costs 

and; iii) determine the capacity rate and multiply it by the 

activity times. The identification of the costs of each activity for 

each service analyzed, the clear verification of the method 

determining its applicability, the estimation of the minimum 

number of annual calibrations for the laboratory to reach its 

break-even point, and the visualization of greater financial 

attractiveness for the service of calibration of scales form the 

main results obtained. 
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1. INTRODUCTION 

 

Estimating product manufacturing or service costs is as important an activity as 

manufacturing a product or service development itself. However, what is perceived is a 

simplification in this type of procedure to avoid costs and make the process agile. This can 

provide misleading cost values, especially if the process has large manufacturing variations or 

different types of services offered, which can lead to considerable pricing errors. 

To systematize this process, costing methods are used, among which can highlight the 

two methods studied in this research, the ABC (Activity-Based Costing) costing method, 

systematized by Kaplan and Cooper (1998), and the TDABC costing method (Time-Driven 

Activity-Based Costing) proposed by Kaplan and Anderson (2007). The first one has been 

widely used and has a large number of applications, while the second one is an adaptation of 

the first one, where the focus is on simplifying the steps to achieve the result. 

TDABC facilitates the implementation of the costing system and uses time drivers that 

are calculated directly in activities related to the execution of the service or product 

manufacturing (KAPLAN; ANDERSON, 2007). This method presents important 

management information to company managers so that the decision-making process is 

simplified and the organization has a greater detail of its costs. According to Luna and Bornia 

(2017), TDABC is a simple and practical option to calculate the cost and capacity utilization 

of processes, as well as contribute to measuring the profitability of orders, products, and 

customers, creating conditions to improve the cost management system of a company. 

From the studies by Kaplan and Anderson (2007), the importance of the real estimate 

of the costs included in the manufacturing or services provided by the companies is a 

determining factor for their good management and continuity. Therefore, a research question 

was formulated to estimate the cost of calibration activities in a laboratory of a public higher 

education institution in the field of mechanical metrology. The research question is: what are 

the costs of each calibration activity, and what is the minimum number of calibrations for the 

system to be balanced?  

Based on this, the main objective of the research is to estimate the costs of calibration 

services for scales, micrometers, and calipers based on the TDABC costing method. In a 

second moment, do the check of the applicability of this cost estimation method in a 
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laboratory, and also verify the possible implantation difficulties and improvement 

opportunities, and finally, to calculate the minimum number of calibrations to reach the 

Yearly breakeven point. 

The justification of the work is technical, as it seeks to contribute to the consolidation 

of the methodology of the TDABC costing method, using a practical application in a service 

laboratory. According to Abbas et al. (2015), Brazilian research has approached the ABC and 

TDABC methods and suggested its implementation in companies with different purposes. 

Added to this is the practical opportunity to help the laboratory determine the costs of its 

services and contribute to its financial autonomy. 

 

2. LITERATURE REVIEW 

 

This section discusses the research theme literature. At first, an analysis is made of the 

main costing methods used today, and then an explanation of how the ABC method works. 

Following, the section presents the concept of the TDABC, which is an adaptation of the first 

method analyzed. Finally, applications of ABC and TDABC costing methods in service 

companies are presented. 

 

2.1 Costing methods 

Cost accounting emerged during the Industrial Revolution to determine product costs 

and thereby form the selling price (TOMAZI; HENRIQUE, 2016). Generally speaking, cost 

accounting is not difficult to calculate, since what is done, in most cases, is to subtract the 

costs of the products sold from the revenue obtained by selling them and from these gross 

profits the expenses are estimated. However, the complexity is to calculate the real cost of 

each product (MASCARELO et al., 2017). The practice of managing costs is intended to 

assist managers in their managerial functions, as it occupies a strategic role in managing the 

products and services of an organization through the use of the most appropriate costing 

system (DIAS; PADOVEZE, 2007). 

In addition to ensuring good profit margins, management, control and cost reduction 

activities are important elements of corporate competitiveness while facing a competitive 

global market (GUIMARÃES et al., 2015). Costing methods are tools used by those 

responsible for organizations as a source of monetary and non-monetary information about 



 
 

317 
 

Estimating the cost of calibration services using the TDABC costing 

method 

GEPROS. Gestão da Produção, Operações e Sistemas, v. 15, nº 2, p. 314 - 336, 2020. 

their products and services, which support the planning, control, and execution of business 

strategies, as well as helping to measure their levels of inventory (HANSEN; MOWEN, 

2009). 

One of the challenges of managers is to apply the correct methodologies to calculate 

the costs of their products, considering the increased competition, more demanding customers 

and meeting their requirements (MASCARELO et al., 2017). Costing systems, on the other 

hand, have their main challenge in the insertion of indirect costs to products and services, it is 

usually used apportionment through criteria that managers believe are close to the reality of 

the organization (KREMER et al., 2012). The most prominent costing methods are absorption 

(and its variations), direct/variable costing, UEP (Production Effort Unit) method, ABC 

costing and TDABC costing (WERNKE et al., 2015).  

 

2.2 Activity-Based Costing (ABC) 

Activity-Based Costing (ABC) became known in the late 1990s with the work of 

professors Robert Kaplan and Robin Cooper (AFONSO, 2002). According to Guimarães et 

al. (2015), the ABC system was systematized by Kaplan and Cooper in the United States, 

through their experience in case studies conducted mainly at the companies Schrader Bellows 

and John Deere. 

According to Abrantes and Marioto (2008), ABC is a methodology designed to 

facilitate the strategic analysis of production costs related to the activities that most impact the 

organization's resource consumption. The system has the basic foundation of seeking the 

principle of causation; In other words, identify the reason for the cost to impute value to it 

(CAMARGOS et al., 2017). The method gained strength due to the increase in indirect costs 

that occurred in companies, which served as an incentive for the elaboration of a more 

appropriate procedure for the allocation of this type of cost (MEGLIORINI, 2011).  

According to Megliorini (2011), ABC proposes to appropriate the indirect costs to the 

activities, since the philosophy of the method takes into account that these activities are the 

cost drivers. Thus, each of the indirect costs must be related to their respective activities 

through resource drivers. According to Martins (2018), drivers are factors that determine the 

cost of activity because they need resources to be performed, and drivers are the true reason 

for the real cost. 
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According to Kaplan and Cooper's approach (1998), the ABC costing system method 

can be developed through four steps: (i) developing a proper dictionary of activities; (ii) 

determine how much the organization is spending on each of its activities; (iii) identify 

products, services and customers of the organization and; (iv) select activity cost generators 

that associate activity costs with the organization's products, services, and customers. Luna 

and Bornia (2017) state that the method usually has five steps, namely: (i) identifying indirect 

expenses of activities; (ii) assign the indirect costs to the different activities through a 

resource driver; (iii) identify indirect expenses of activities; (iv) determine the activity's cost 

driver and; (v) multiply the driver by the consumption of the driving activity. 

According to Santana et al. (2016), when using the ABC costing method, it is 

necessary to verify which resources are needed and used in the organization, and then to find 

out which are the first stage drivers, which allocate the expenses of the functional areas to the 

value activities that are performed in these local. Second-stage drivers allocate activity costs 

to costing objects, which may be products, services, or customers. Bandeira et al. (2017) 

explain that activities consume costs while products or services consume activities; In this 

way the activities start to receive costs and the cost of the product or service is defined by the 

amount of activities that it consumes. 

To implement the ABC costing system, it is essential to have the explicit support of 

the administration and those responsible for the several areas involved, which should provide 

inputs for its implementation to discuss the method's characteristics, as well as awareness and 

training issues (CANHA, 2007). The main goal of the method is to solve the problem of 

inaccurate allocation of overhead in traditional cost systems, users report a certain complexity 

of the deployment, especially concerning the estimation of time dedicated to each activity 

(LUNA; BORNIA, 2017). The elaboration of the ABC requires a large workforce and can 

generate additional costs to those already existing in the company, as well as the need to 

conduct new interviews to keep the cost metrics updated so as not to decrease the efficiency 

of the method (ÁRPÁD-ZOLTÁN; KINGA- ERZSÉBET, 2016).  

 

2.3 Time-Driven Activity-Based Costing (TDABC) 

The high processing costs and the delay in data collection, evidenced in the application 

of the ABC system, generated companies dissatisfaction, which resulted in a decrease in the 

use of this method (RODRIGUES et al., 2014). Barros and Simões (2014) state that the ABC 
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model failed to provide an effective and sustainable costing system, and that the alternative to 

this is the TDABC method, whose main focus is to facilitate the costing system 

implementation. 

According to Kaplan and Anderson (2007), TDABC is a simplification of the ABC 

method, which requires the estimation of two variables for its use: the cost of providing 

resources for a given activity and the time taken to perform it. Thus, theoretically, it is 

considered to be a cost-effective, quick-to-deploy method that provides useful and clear 

information. For the deployment, identifies departments, costs, and ability to deliver to 

management a model of the cost and profitability of producing and delivering goods and 

services, and managing customer relationships. 

In TDABC it is possible to compute the time effectively used in the execution of a 

task; This avoids attributing to the product or service the downtime of a department, which 

entails higher costs than those inherent in the activities performed (WERNKE et al., 2010). 

Mazzuco et al. (2017) profess that the method is easy to apply compared to the previous one 

and can be adjusted for various types of organizational environments, including being 

strongly applicable to companies in the service area. 

Everaert et al. (2008) identify the main steps for the implementation of the 

methodology: (i) identify the activities performed; (ii) estimate the cost of supplied capacity; 

(iii) estimate the practical capacity of each activity; (iv) calculate the capacity cost rate; (v) 

estimate the time of each activity and; (vi) multiply the unit cost of each activity by the time 

required to perform it. The methodology proposed by Kaplan and Anderson (2007) divides 

the stages as follows: (i) preparation; (ii) analysis; (iii) pilot model and; (iv) release. In the 

preparation stage, the plan is developed and the project team is formed, in the second stage 

data are collected and time studies are carried out, where time equations and capacity cost 

rates are estimated. In the third stage the model is implemented and validated so that in the 

last phase, it is expanded to the company. 

Using time equations admit describes the main activities and all variations around 

them, and to identify the drivers of these variations and to estimate the standard times for the 

main activity and each variation (DEINANI et al., 2015). However, Oliveira and Oliveira 

(2014) add that time estimates should be obtained as accurately as possible, especially when 

there are models with high unitary times. 
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According to Medeiros et al. (2017), the advantage of this method over ABC is the 

simplification of the costing process, by eliminating the research process, to collect 

information regarding the allocation of costs of resources and activities before directing them 

to the cost object. Souza et al. (2012) mention that among the advantages of the method is the 

ease in modeling complex activities through time equations, and developing the model in a 

short time, which can generate a lower implementation cost. 

Pereira and Oliveira (2016) conclude that the method offers a good number of 

managerial information to managers, such as the possibility of identifying the most time-

consuming activities and the most costly activities. It can also provide the discovery of the 

efficient cost of the organization quantifying waste of resources and facilitating the 

development of efficiency indicators. According to Luna and Bornia (2017), the TDABC 

method is a simple and practical option to determine the cost and usability of processes, and 

also helps to evaluate the profitability of orders, products, and customers, creating conditions 

for improved cost management systems. 

 

2.4 Application of ABC and TDABC Costing Methods 

Souza et al. (2017) used ABC costing to form the selling price in an environmental 

analysis laboratory; The research identified that indirect expenses corresponded to 86% of the 

total composition of the cost of services, besides delimiting the resources and activities that 

consumed higher values of the institution. The cost was not the only factor analyzed to 

compose the selling price of services, being attributed variables such as market price, the 

purchasing power of customers, and demand for the service. 

Wernke et al. (2010) analyzed the superiority of the implementation of TDABC before 

ABC in a transport company. The superiority, advocated by Kaplan and Anderson (2007), is 

partially correct since summing all the monthly costs of a department or sector and dividing 

this value by the total capacity is a simple procedure and can be done through spreadsheets 

and software. Another factor is the ability to measure idle capacity, which is not possible 

through ABC. However, they maintain that the TDABC does not decrease the subjectivity 

that is imputed to the ABC, because the same cost value is attributed to each minute of work.  

Similar factors can be verified in the studies by Souza et al. (2012), in which the 

TDABC methodology is implemented in a retail company. The main advantages identified 

over the traditional method were the ease in modeling complex activities through time 
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equations, short time to model development, lower implementation cost and easy integration 

between the model and Enterprise Resource Planning (ERP) systems. The limitations concern 

the degree of subjectivism identified through the interviews and the lack of standardization of 

some activities, interfering in the formulation of the equations of time. 

Pereira and Oliveira (2016) modeled the TDABC system for costing the plastics 

recycling process. They consider the steps of this simpler than the steps of the ABC 

methodology, giving greater easiness of implementation, and can develop a cost system from 

spreadsheets reducing the financial impact of more complex systems. They state that the 

method presents important managerial information, such as the identification of more time 

consuming and costly activities, however, as reported by Wernke et al. (2010), there is a high 

degree of subjectivity in the method, especially in the estimation of average times.  

Oliveira and Oliveira (2014) measured the cost of a research center's activities using 

TDABC. The key advantages of this method were that data collection was simple, reduced 

deployment time and cost, and easy to manage. In practice, the information obtained by 

applying the method help to identify tasks that consume more time and costs, enabling a 

managerial performance. 

 
3.  METHODOLOGICAL PROCEDURES 

 

This section initially presents the object of study of the article, defining the nature, 

objectives, and technical procedures used in the research. Following is an explanation of the 

procedures for data collection and analysis. At the end of the section, the research scenario 

and its steps are presented. 

 

3.1 Study object 

The research has an applied nature since it aims to make a real application to try to 

solve problems identified in daily life (VENANZI; SILVA, 2016). This research has an object 

of study the application of the TDABC methodology in a service laboratory. 

From its objectives, it has an exploratory character, aiming to provide greater 

familiarity with the problem to make it explicit or to make hypotheses; It generally assumes 

the forms of bibliographical research and case studies (MATIAS-PEREIRA, 2019). The 

research sought to verify the appropriateness and list advantages and disadvantages of this 

methodology, as well as possible adjustments to be made to improve the definition of cost 
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services, providing a simplified methodology for managers to perform the task of pricing 

laboratory calibrations. 

Concerning technical procedures, research is classified as action research because it is 

designed and carried out in association with an action or problem solving; researchers and 

participants are involved in a participatory or cooperative way (MATIAS-PEREIRA, 2019). 

In this case, the researchers applied the TDABC methodology together with the laboratory 

managers. 

 

3.2 Data collection procedures 

The technique of informal unstructured interviews with the manager and laboratory 

staff was applied to perform data collection. The unstructured interview seeks to obtain from 

the interviewee descriptions of a situation under study through a guided conversation. The 

researcher seeks to know how and why something occurs; This information can be used in 

qualitative analysis (MATIAS-PEREIRA, 2019). Information was raised about the 

organization's operation, its activities and related costs, as well as other costs, such as the 

acquisition of equipment and materials, labor, among others. 

  

3.3 Data analysis procedures 

The research approach is qualitative, with the concern of collecting information about 

the individual's point of view, besides interpreting the environment in which the problem is 

inserted (MIGUEL, 2010). The data generated by the research were compiled with the help of 

the electronic appliance Microsoft Excel, which aimed to assist and register the application of 

TDABC, as well as being a facilitator for future updates that may occur in the costs of 

activities. Thereby, when managers consider it necessary, the pricing of services according to 

the TDABC can be done. 

 

3.4 Research scenario and steps 

The research was conducted in a laboratory of a higher education institution. Assisted 

by a quality management system, which is set up in a support body, which has a set of 

technical-scientific laboratories that perform specialized technical service activities with the 

management system developed following ABNT NBR ISO/IEC 17025. The laboratory 
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conducts testing and calibration activities in the areas of strength, dimensional, and mass for 

teaching, research, and extension. 

The research steps followed the TDABC application methodology implemented by 

Everaert et al. (2008). Step 1: Identify the activities performed; Step 2: Estimate the cost of 

capacity provided by the institution on each driver; Step 3: estimate the practical capacity in 

minutes of each activity consumed; Step 4: Calculate the capacity cost rate; Step 5: Estimate 

the time for each transaction; Step 6: Multiply the unit time of each transaction by the 

required time per cost object. The research steps are presented in Figure 1. 

 

Figure 1 – Research steps 

 
 

Source: Prepared by the author (2018). 

 

In addition to the steps proposed by Everaert et al. (2008), there was the insertion of 

an extra step, which aims to analyze the minimum number of annual calibrations so that the 

laboratory does not present losses. This step was performed after the implementation of the 

TDABC methodology was completed based on the price of each calibration service 

performed by the laboratory. 

 

4. RESULTS AND DISCUSSION 

The research results are presented in subsections according to each step of the 

methodology presented in section 3.4.  
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4.1 Identify activities 

To begin the phase that deals with the identification of activities, the object of study 

were divided into three services provided by the laboratory, which are in the process of 

accreditation by the standard ABNT NBR ISO/IEC 17025. The selected services are scale 

calibration, micrometer calibration and caliper calibration. To list the activities, the 

laboratory's internal calibration procedures were used. The activities of each service were 

listed in a spreadsheet and the execution time of each activity was linked according to on-site 

observations and unstructured interviews with laboratory staff. 

The first service analyzed was the calibration of scales. The service has 14 scheduled 

activities, which can be reduced to 13 if the balance is already on and ready for calibration; or 

one action may be added if the lab staff need to move to calibrate. The activities related to the 

calibration of scales and the standard time of execution of each task are inserted in Table 1. 

Activities one to 13 are performed by metrologists, and activity 14 is assigned to the technical 

manager. 

 

Table 1 – Activities related to the calibration of scales 

  Activity Time (min) 

1 Print and Complete Data Collection Page 1 5 

2 Do a brief survey on the balance to be calibrated 10 

3 Recommend that client make preparations 2 

4 Fill fields 1 to 3 of RC.LADIPP.09 2 

5 If the scale is not switched on, switch on 30 

6 Check scale installation 2 

7 Handle and clean equipment and standards 5 

8 Wait for thermal stabilization 30 

9 Perform visual examination of calibration conditions 2 

10 Perform calibration according to RC.LADIPP.05 40 

11 Fill 4 Field of RC.LADIPP.09 2 

12 Handle and clean equipment and standards 5 

13 Prepare calibration certificate 15 

14 Review and sign calibration certificate 30 

 Total time 180 

Source: Prepared by the author (2018). 

 

Regarding the micrometer calibration, 12 activities were identified. In this case, there 

was no variation in the number of activities, as they are developed in the laboratory, under 
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appropriate conditions of temperature and humidity and do not have the presence of the client. 

The micrometer calibration activities and the standard execution time for each task are 

described in Table 2. Activities one through 11 are performed by metrologists and activity 12 

is assigned to the technical manager. 

 

Table 2 – Activities related to the calibration of micrometers 

  Activity time (min) 

1 Fill data collection 2 

2 Perform micrometer visual analysis 2 

3 Clean micrometer 5 

4 Clean standards 10 

5 Thermal stabilization 60 

6 Set micrometer initial value 5 

7 Calibrate the micrometer 20 

8 Clean standards 5 

9 Clean micrometer 5 

10 Complete data collection fill 2 

11 Prepare calibration certificate 10 

12 Review and sign calibration certificate 20 

 Total time 146 

Source: Prepared by the author (2018). 

 

The last service analyzed at this stage was caliper calibration, which also presented 12 

activities. The service is performed in the laboratory only, such as micrometer calibration, 

under control of environmental conditions and without customer participation in the 

calibration service. Activities related to caliper calibration and the standard time of execution 

of each task are described in Table 3. Activities one to 11 are performed by metrologists and 

activity 12 is performed by the technical manager. 

 

Table 3 – Activities related to the calibration of calipers 

  Activity time (min) 

1 Fill data collection 2 

2 Perform caliper condition analysis 2 

3 Clean caliper 5 

4 Adjust the caliper cursor 5 

5 Clean standards 10 

6 Thermal stabilization 60 

7 Calibrate the caliper 25 
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8 Clean standards 5 

9 Clean caliper 5 

10 Complete data collection fill 2 

11 Prepare calibration certificate 10 

12 Review and sign calibration certificate 20 

 Total time 151 

Source: Prepared by the author (2018). 

 

4.2 Estimate capacity cost 

At this step, the resources used to perform the activities in the three services were 

identified. For that, unstructured interviews were used with the laboratory manager, who 

provided the values of equipment acquisition, calibration, maintenance, among others. The 

data collected are from 2014 to 2018, because over the period new equipment was acquired, 

as well as calibrations were performed at certain intervals, according to the standard or 

instrument to be calibrated. 

The values presented refer to labor used in the laboratory, purchase of materials and 

equipment, calibration of instruments, and use of standards. The definition of costs was 

performed in a specific way because it allows the separation between services and inputs that 

are used by the activity analyzed. The hourly cost was calculated from the annual cost of the 

item divided by the practical capacity in hours used by the laboratory metrologists. Table 4 

presents the monthly, annual, and operating hours costs (in Reais) of the laboratory, which 

involve the services in the study. 

 

Table 4 – Lab operating cost 

Cost type Monthly cost Annual cost Hour cost 

Standard weight depreciation  R$     108.33   R$  1,300.00   R$      1.29  

Standard weight calibration  R$       83.33   R$  1,000.00   R$      0.99  

Thermohygrometer depreciation  R$        1.13   R$       13.50   R$      0.01  

Thermohygrometer calibration  R$        8.33   R$     100.00   R$      0.10  

Barometer depreciation  R$        2.50   R$       30.00   R$      0.03  

Barometer calibration  R$       12.50   R$     150.00   R$      0.15  

Standard level depreciation  R$        3.33   R$       40.00   R$      0.04  

Gloves purchase  R$        0.83   R$       10.00   R$      0.01  

Brushes purchase  R$        0.17   R$         2.00   R$      0.00  

Anti-corrosion oil purchase  R$        4.17   R$       50.00   R$      0.05  

Isopropyl Alcohol purchase  R$        4.17   R$       50.00   R$      0.05  

Ink purchase  R$        0.42   R$         5.00   R$      0.00  
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Micrometer support depreciation  R$        4.75   R$       57.00   R$      0.06  

Standard blocks depreciation  R$       66.67   R$     800.00   R$      0.79  

Standard blocks calibration  R$       52.50   R$     630.00   R$      0.63  

Optical parallels depreciation  R$       33.33   R$     400.00   R$      0.40  

Optical parallels calibration  R$       24.58   R$     295.00   R$      0.29  

Ring gauges depreciation  R$       16.67   R$     200.00   R$      0.20  

Ring gauges calibration  R$       83.33   R$  1,000.00   R$      0.99  

Metrologists scholarship  R$     400.00   R$  4,800.00   R$      4.76  

Technicians scholarship  R$  1,000.00   R$12,000.00   R$    11.90  

Granite table depreciation  R$       41.42   R$     497.00   R$      0.49  

Source: Prepared by the author (2018). 

 

4.3 Calculate practical ability 

The practical capacity was calculated based on the available time of the laboratory 

metrologists, since a metrologist is responsible for performing all the steps of one of the 

services, and in the end, the results are validated by the technical responsible. The capacity 

calculation was done in the same way for both positions. 

Responsible technicians and metrologists receive grants to perform activities in the 

laboratory. Scholarships for metrologists are available for 12 months, with work being done 

throughout the year on a 20-hour workweek, as well as the technical manager. To define the 

practical capacity of each service, the annual workday of a metrologist was used, which 

corresponds to approximately four hours a day, for five days a week, for approximately 252 

days a year, which generated 1008 hours per year for each metrologist. This same capacity is 

also considered for the position of technical manager. 

 

4.4 Calculate capacity cost rate 

TDABC has in time its main cost driver and to use this criterion is calculated the 

capacity cost rate of each resource group, in this case, separated into three groups - calibration 

of scales, micrometers, and calipers. The calculation is made by dividing the total cost of each 

resource group by the annual practical capacity of the same group. 

As there is a differentiation in the values of scholarships received by metrologists and 

technicians, it was decided to separate these two factors. Costs related to equipment were 

incorporated with the practical capacity of the metrologist, as the responsibility for handling 

them is only of this group of collaborators. Table 5 presents the capacity cost rates (in Reais 

per minute). 
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Table 5 – Capacity cost rates 

Task and task executor Annual cost of 

resources 

Annual 

capacity 

(min) 

Capacity cost 

rate ($/min) 

Scale calibration – metrologista  R$     7,445.50  60480  R$     0.12  

Scale calibration – technician   R$     4,000.00  60480  R$     0.07  

Micrometer calibration – metrologista  R$     7,709.50  60480  R$     0.13  

Micrometer calibration – technician  R$     4,000.00  60480  R$     0.07  

Caliper calibration – metrologista  R$     8,214.50  60480  R$     0.14  

Caliper calibration – technician  R$     4,000.00  60480  R$     0.07  

Source: Prepared by the author (2018). 

 

4.5 Estimate time for each transaction 

The times of each transaction were estimated in the first step, along with the 

determination of the activities performed in each service. The justification for performing this 

procedure in this way is due to the easiness of accompanying the activities and time 

measurement.  

A survey of the activities performed at each service was made using standard 

operating procedures and interviews with those responsible for performing the services. After 

that, the times were timed and rounded to establish an expected operating standard. The time 

results of each activity for each service were presented in Tables 1, 2 and 3 for the calibration 

services of scales, micrometers, and calipers (respectively). 

From this, it can be considered as an improvement to the present method, to reduce the 

number of steps, because in the first step it is possible to develop two steps present in the 

method, without generating rework. The result of this enhancement is a faster study 

development and the ease of integrating the steps while avoiding too many steps for the 

deployment. 

 

4.6 Multiply unit times by totals 

In the last step, a spreadsheet was used to determine the calculations faster and more 

accurately. The calibration of scales had a unit calibration cost value of R$ 20.45. This value 

considers the 14 activities defined in step 1. If there is a trip to an area outside the educational 

institution, the route must be analyzed and the cost of the trip should be defined. The cost of 

each activity and the total cost are described in Table 6. 
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Table 6 – Cost of scale calibration activities 

  Activity Time (min) Cost 

1 Print and Complete Data Collection Page 1 5 R$ 0.62 

2 Do a brief survey on the balance to be calibrated 10 R$ 1.23 

3 Recommend that client make preparations 2 R$ 0.25 

4 Fill fields 1 to 3 of RC.LADIPP.09 2 R$ 0.25 

5 If the scale is not switched on, switch on 30 R$ 3.69 

6 Check scale installation 2 R$ 0.25 

7 Handle and clean equipment and standards 5 R$ 0.62 

8 Wait for thermal stabilization 30 R$ 3.69 

9 Perform visual examination of calibration conditions 2 R$ 0.25 

10 Perform calibration according to RC.LADIPP.05 40 R$ 4.92 

11 Fill 4 Field of RC.LADIPP.09 2 R$ 0.25 

12 Handle and clean equipment and standards 5 R$ 0.62 

13 Prepare calibration certificate 15 R$ 1.85 

14 Review and sign calibration certificate 30 R$ 1.98 

  Total cost  R$ 20.45  

Source: Prepared by the author (2018). 

 

The unit cost of micrometer calibration was based on the 12 activities provided for in 

step 1 and totaled R$ 17.38 per calibrated unit. A smaller value compared to scales, although 

there is a time difference for thermal stabilization, 30 minutes for scales versus at least one 

hour for micrometers and instruments used for their calibration. The scale calibration activity 

presents a larger number and its capacity rate is practically identical to the micrometer 

calibration capacity rate. The costs of micrometer calibration activities are shown in Table 7. 

 

 

Table 7 – Cost of micrometer calibration activities 

  Activity Time (min) Cost 

1 Fill data collection 2 R$ 0.25 

2 Perform micrometer visual analysis 2 R$ 0.25 

3 Clean micrometer 5 R$ 0.64 

4 Clean standards 10 R$ 1.27 

5 Thermal stabilization 60 R$ 7.65 

6 Set micrometer initial value 5 R$ 0.64 

7 Calibrate the micrometer 20 R$ 2.55 

8 Clean standards 5 R$ 0.64 

9 Clean micrometer 5 R$ 0.64 

10 Complete data collection fill 2 R$ 0.25 
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11 Prepare calibration certificate 10 R$ 1.27 

12 Review and sign calibration certificate 20 R$ 1.32 

  Total cost  R$ 17.38  

Source: Prepared by the author (2018). 

 

The last activity evaluated was caliper calibration and, as well as micrometer 

calibration, presented a lower price compared to the calibration of scales, totaling R$ 19.12. 

The reason for the lower cost about scale calibration is that it has a shorter operating time, and 

the difference in costs between caliper and micrometer calibrations is a long time spent in 

caliper calibration and a higher capacity cost. The costs of caliper calibration activities are 

described in Table 8. 

 

Table 8 – Cost of caliper calibration activities 

  Activity Time (min) Cost 

1 Fill data collection 2 R$ 0.27 

2 Perform caliper condition analysis 2 R$ 0.27 

3 Clean caliper 5 R$ 0.68 

4 Adjust the caliper cursor 5 R$ 0.68 

5 Clean standards 10 R$ 1.36 

6 Thermal stabilization 60 R$ 8.15 

7 Calibrate the caliper 25 R$ 3.40 

8 Clean standards 5 R$ 0.68 

9 Clean caliper 5 R$ 0.68 

10 Complete data collection fill 2 R$ 0.27 

11 Prepare calibration certificate 10 R$ 1.36 

12 Review and sign calibration certificate 20 R$ 1.32 

  Total cost  R$ 19.12  

Source: Prepared by the author (2018). 

 

In addition to the total cost of each calibration, the cost of the foundation that issues 

the invoices for each service must be calculated. The agency is linked to the institution and 

works with a percentage of 18% on the invoice issued. This amount is intended to offset the 

operating costs of the laboratory itself and the institution. The value is calculated from the 

sale value of the service, and Table 9 shows the total costs of increasing the invoice value on 

each of the services analyzed.  
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Table 9 – Total costs with invoice value increment 

  Scales Micrometers Calipers 

Price of service R$ 200.00 R$ 30.00 R$ 35.00 

% invoice R$ 36.00 R$ 5.40 R$ 6.30 

Unit cost R$ 20.45 R$ 17.38 R$ 19.12 

Total unit cost R$ 56.45 R$ 22.78 R$ 25.42 

Source: Prepared by the author (2018). 

 

4.7 Estimative of the minimum number of calibrations 

This step was performed from the sum of the annual fixed costs for the calibration of 

scales, micrometers, and calipers. Annual fixed costs were estimated based on equipment and 

standards depreciation and standards calibration costs used in each of the calibration services, 

as well as labor costs that perform direct calibration procedures. 

The price of each calibration service was set as currently practiced by the laboratory. 

The minimum calibration number of each equipment was calculated by dividing the annual 

fixed costs by the price of each calibration service, less the variable cost per invoice issue. 

The minimum number of calibrations is in Table 10. The annual costs of each service vary 

from one another as the equipment used is different and has different maintenance costs, for 

example, the standard weight depreciation and calibration which is only linked to scale 

calibration. In some cases the fixed cost may be assigned to two or more services, so the cost 

value is divided by the number of services in which it is allocated, for example, standard 

block depreciation and calibration which can be used in micrometer and caliper calibrations.  

 

Table 10 – Minimum calibration number 

  Scales Micrometers Calipers 

Annual cost  R$7,361.83   R$6,581.33   R$6,486.33  

Service price  R$   200.00   R$     30.00   R$     35.00  

Variable cost  R$     36.00   R$       5.40   R$       6.30  

Minimum number 45 268 227 

Source: Prepared by the author (2018). 

 

The results generated by the research are presented since the cost estimate is in the 

reality of the laboratory, and the market. When comparing with previous studies, it is seen 

that the TDABC method presents results in a short time, easily compared to the ABC, helping 

in the management control process of the laboratory. However, there is a high degree of 
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subjectivity in the methodology, mainly to estimate the costs of each activity, corroborating 

the results obtained by Wernke et al. (2010), Souza et al. (2012), Oliveira and Oliveira 

(2014), Pereira and Oliveira (2016) and Souza et al. (2017). 

A high total cost of service for the laboratory was noticed in micrometer and caliper 

calibrations, mainly due to the perspective of acquiring the market from a competitive price. 

On the other hand, the total cost of the scale calibration service is low compared to the 

market-based estimated price, which allows the laboratory to prioritize this type of service to 

maintain its activities. 

The study states that the TDABC costing method is a simple and effective tool for 

time-based cost allocation by activities. From the application of the steps, it was possible to 

visualize the main activities developed and the related cost components according to the time 

spent in each one. Regarding the structuring of the method, it may be suggested to anticipate 

and incorporate the fifth step (Estimate time of each transaction) in the first step (Identify 

activities), generating a new step 1 (Identify and estimate the time of activities). 

 

 

5. CONCLUSIONS 

 

The main objective of the research was to estimate the cost of calibration services for 

scales, micrometers, and calipers; achieved after the implementation of the TDABC costing 

methodology. At first, a bibliographic review was performed to evaluate and select the costing 

method that best operative the laboratory characteristic, choosing the TDABC method, as it is 

a simpler and more direct version of the ABC costing method. 

In a second moment, there was the determination of the methodology that would be 

employed in the implementation of the study - Everaert et al. (2008) - to begin collecting data 

and determining results. As for the results, in the first phase of the project, two steps of the 

method of Everaert et al. (2008) were grouped to identify the activities involved in the process 

and to quantify the time of each activity in the same time interval. From this grouping, the 

method can be reduced in one step, totaling five steps, to facilitate and accelerate its 

implementation. 

Estimating costs were simple and direct, as the laboratory has well-determined costs 

and the support of the university. There was greater difficulty in determining the timing of 

each activity and practical ability. In the first case, because it is a follow-up in a short period, 
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it may not have the same value over time and in the second because it considers an entire year 

of work, when in some moments this sum may not reach as many hours, although it is the 

ideal scenario for laboratory operation. 

The unit fixed costs of each service were determined based on the summed times of 

each activity multiplied by the capacity rate of that activity. From the determination of unitary 

fixed costs, the variable costs were verified, starting from the price charged for each 

calibration, because of the invoice dispatching body stores 18% of the value of each service. 

With the fixed and variable cost information, as well as the selling price of each calibration, 

the minimum number of calibrations to reach the break-even point for each service was 

calculated. 

The result of costs incurred was considered within the reality of the laboratory and the 

market. This is due to observations made based on the calibration market and the laboratory's 

cost structure. When analyzing the services individually, it is clear that the calibration of 

scales has a low cost and a high added value of service commercialization, different from the 

micrometer and caliper calibrations. Thereby the laboratory can prioritize this type of service 

to achieve its financial balance with greater agility since the scales calibration break-even 

point is 45, while for micrometers and calipers these numbers rise to 268 and 227, 

respectively. 

The results generated by the enforcement of the TDABC costing method allow 

visualizing a simple and agile application, besides presenting a standardized management 

control through the updating and improvement of spreadsheets. In the scientific field, there is 

the contribution of research to consolidate the use of this methodology in the estimation of 

operating costs in organizations. In practical aspects, the work helps in structuring the costs of 

services provided by the laboratory and aid greater management control. 

As a suggestion for future work is the application of the TDABC costing method in 

other services of the laboratory that are not in the process of accreditation by the ABNT NBR 

ISO/IEC 17025 standard, such as force tests using the universal testing machine, and 

dimensional testing, using coordinate measuring machine. Although they are not accredited 

by the standard in these services, there is the technical capacity to perform them, and thus, 

there may be a contribution to distributing the laboratory's fixed costs, especially those related 

to the calibration and depreciation of instruments and standards.  
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