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A B S T R A C T   

For better profitability, all restaurants should target maximizing workers’ productivity, especially 
in fine dining establishments. In this context, cost knowledge is fundamental information needed 
for managerial decision-making, such as capacity, pricing, product mix, and profitability analyses. 
Calculating food costs in recipes can be done easily if only material costs are considered. How-
ever, it is quite difficult to associate labor costs and general overhead costs with food production 
and incorporate them into the calculations. The Time-Driven Activity-Based Costing (TDABC) 
system is an effective way to calculate the cost of labor based on the time spent by workers during 
food production. This research applies the TDABC system in a case study conducted in a 5-star 
luxury hotel’s fine dining restaurant to investigate labor cost. Furthermore, it suggests a 
different approach by enhancing the existing TDABC system formula, which considers workers 
with different skills and their associated costs (Leveled TDABC). The findings of this research 
demonstrate that this approach provides more efficient results and allows for a more detailed and 
effective understanding of idle capacities and labor productivity.   

1. Introduction 

In the US food service industry, which reached $997 billion and employed 15.5 million people in 2023 [1], 97 % of these res-
taurants are facing labor problems according to the "State of Restaurants in 2023” report [2]. The report also highlights that food and 
labor costs are consistently rising, posing significant challenges for restaurateurs. As a result, restaurant businesses need to calculate 
production costs and manage labor resources in order to make strategic decisions about their dishes [3]. The profitability of the food 
and its contribution to the overall profitability of the business becomes crucial when determining whether to continue production. To 
accurately determine profitability and contribution, it is essential to calculate the costs associated with the dishes correctly [4]. With 
more accurate calculations, management will be able to make more effective decisions about the dishes [5]. 

Restaurant managers must maximize worker productivity and customer satisfaction while limiting costs. Economic rationality is 
more important than anything else [6]. In this context, cost knowledge is fundamental information needed for managerial 
decision-making such as capacity, pricing, product mix, profitability analyses, etc. [7]. Calculating food costs in recipes can be done 
easily if only material costs are used. However, it is quite difficult to associate labor costs and general overhead costs with food 
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Contents lists available at ScienceDirect 

Heliyon 

journal homepage: www.cell.com/heliyon 

https://doi.org/10.1016/j.heliyon.2024.e25157 
Received 31 August 2023; Received in revised form 18 January 2024; Accepted 22 January 2024   

mailto:kemalenes@tarsus.edu.tr
mailto:lkosan@mersin.edu.tr
www.sciencedirect.com/science/journal/24058440
https://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2024.e25157
https://doi.org/10.1016/j.heliyon.2024.e25157
https://doi.org/10.1016/j.heliyon.2024.e25157
http://creativecommons.org/licenses/by-nc-nd/4.0/


Heliyon 10 (2024) e25157

2

production and involve the calculations [8]. Especially in labor cost calculations, difficulties appear in determining the cost differences 
caused by non-standard labor usage, differences in work hours, wage differences, and differences in labor qualifications which makes 
the situation complex. As a result, it becomes difficult to accurately calculate the cost of the produced product ([9,10]; [11]). Although 
calculations are made to determine labor costs, they may not reflect reality due to the situation. In this context, labor costs and other 
production-related costs, that appear in food production must be well-analysed and included in production calculations, just as in a 
manufacturing business [12]. For this reason, an effective cost calculation system must consider all of these factors. 

Traditional approaches, as well as contemporary cost calculation systems are frequently used for labor costs. The Activity-Based 
Costing (ABC) system [9], which was developed due to factors such as changing product and customer structure, technological ad-
vancements, and changes in the share of general production expenses in production costs, might applied to almost all sectors. When the 
system is compared to the traditional ones. All calculations are consumed by activities, and activities are consumed by products and 
services, and it reveals differences. Considering the shortcomings and disadvantages of the ABC system, Kaplan and Anderson 
developed the Time-Driven Activity-Based Costing (TDABC) system in 2002 [13]. Although like the ABC system, this system considers 
the time spent on activities as the cost driver and gives successful results, especially in service enterprises [14]. 

In addition, using the TDABC system presents a different problem with determining the weight of different skills that have different 
costs [15]. This issue is not related to most of the articles reviewed, such as French et al.’s [16], Fisher and Krumwiede’s [17], or 
Terence et al.’s (2023) articles because they applied the system in a place where everyone has the same weight of costs. However, if the 
TDABC operates like Ostadi, Daloie, & Sepehri’s [15] or Dalci, Tanis, & Kosan’s [18] company, different skills that have different costs 
could be problematic. Only a few research has pointed this out [19]. Also, Dejnega (2011) conducted a literature review on the 
application of TDABC. For Dejnega’s research all the articles use average labor costs and none of them considers workers with different 
skills that have different costs. 

The aim of the study is to propose suggestions for determining labor costs more accurately in restaurant businesses. In this context, 

Fig. 1. TDABC [26].  
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Time-Driven Activity-Based Costing (TDABC) system is utilized, which considers the time spent by workers during food production as a 
cost driver. The cost calculations are applied to a fine-dining ̀a la carte restaurant situated within a 5-star hotel. Furthermore, different 
approach is proposed by enhancing the existing cost formula, considering workers with different skills and associated costs. These 
adjustments are based on the chefs’ levels and are referred to as Leveled Time-Driven Activity-Based Costing (Leveled TDABC). 
Strategic recommendations and managerial insights are developed using the data obtained through the implemented model to 
evaluate the profitability and performance of the dishes. 

1.1. Time-driven activity based costing and literature 

In the traditional ABC system, there are negative aspects such as difficulty in implementation, high implementation costs, and 
ignoring the time spent by employees in production [12]. To eliminate these negative aspects, Kaplan & Anderson developed a new 
costing system in 2003, which can be applied more easily and effectively and uses time as the cost distribution key. With the 
development of the TDABC system, the number of activities and the collection of information needed from different services were 
reduced, and cost objects were loaded using unit time instead of different cost drivers [20–22]. 

The TDABC system consists of two stages. at the first stage, the procurement costs of all resources are calculated, and the resulting 
costs are divided by the amount of time employees are actively working to determine their unit costs. In the second stage, these unit 
time costs are multiplied by the total time for each product to obtain the product costs. Essentially, the system is structured through 
time study and time measurement [12]. These stages are examined under two main headings: installation and cost calculations [23]. 

During the installation phase, activities are first determined, then the total cost of the resources used in the activities is calculated, 
followed by the measurement of the total time the workforce spends working on the activities. Finally, the unit time cost is determined 
by dividing the total activity cost by this time [24]. After the installation phase, the cost calculation phase begins. At this stage, time 
measurement and estimation of each cost object are performed respectively. After determining the required time for each cost object, 
the cost amounts to be charged for the products are calculated by multiplying the unit time cost by each activity about calculated time 
[25]. 

In the figure. 
Cost of an individual episode k of an activity j = Tj,k*Ci. 
Ci = unity cost expressed in minutes of I resources. 
Tj,k = time consumed by episode k of j activity 
tjk = time necessary to perform episode k or activity j. 
B0 = the time invariable, independently from the activity characteristics. 
B1= Consumption for a driver unit. 
X1 = time driver 1 …. … 
Xp = time driver p. 
P = number of drivers that determine the necessary time to perform activity j. 
According to Fig. 1, it is necessary to determine the resource expenses required for the execution of the activities. These resource 

expenses are then allocated to cost pools using resource drivers. The total costs of the resource pool are then divided by the total time 
using the formula "Cn = lei/min" to determine the cost of each unit of time. Once the time cost of each unit has been determined, the 
total time required for each activity needs to be calculated. the total time required for the realization of an activity can be found using 
the formula "tactivite1,k = β0+ β1*X1+ β2*X2+ ….+ βp*Xp ". Once the total time has been calculated, the unit time cost and the total time 
are multiplied using the formula "ΣΣtj,k*C1" to determine the cost of the relevant activity. 

For example, if labor costs are to be calculated using the TDABC system in a restaurant serving an ̀a la carte menu, the time spent by 
the workforce in the production process of each dish on the menu should be calculated. Then, the labor cost of that dish is found by 
multiplying it with the average unit time cost of the workforce [27]. Additionally, the productivity of the workforce can be calculated 
by comparing the time spent on the total manufactured dishes and the total time of the employees at the workplace. 

In the research, instead of using TDABC, we will be implementing Leveled TDABC. The primary distinction between the Leveled 
version of TDABC is its emphasis on the differences in workers’ costs and calculating all the various labor costs separately. During the 
application, it focuses on each station individually and performs micro-calculations. It uses formula A= (ci

1*tA,E
1 +ci

2*tA,E
2 +ci

n*tA,E
n ) 

instead of formula A = ci*tA,E 
According to Evaraers, Bruggeman, Creus (2019) & Defourny et al. [28], TDABC has some weaknesses. These include difficulties in 

collecting data, the need to frequently update data and the collection of too many input costs. However, using a computer, working 
with the systems, and establishing habits can help solve these weaknesses [29]. As seen, the TDABC system is not a temporary solution 
that can be used; it is a philosophy that companies, hotels, or restaurants must adopt [30]. 

As a result of the literature review, a small number of articles related to the TDABC in the hospitality sector have been found [29, 
31]. Firstly, the TDABC system was first applied in hotels by Dalci, Tanis, & Kosan [18] to make customer profitability analyses. In this 
study, three costs of the customers were examined with the TDABC system; before they come to the hotels, during their stay, and after 
they leave the hotel. After comparing the results with the ABC and traditional cost system, the related articles used the average unit 
cost to determine the unit minute cost in the TDABC application by taking the sum of the salaries of all personnel working in the 
relevant departments. Similarly, Basuki & Riediansyaf [32] applied the TDABC system in hotels, but only focused on room division. 
Time studies were carried out regarding the rooms and the labor costs of the room division were calculated by multiplying the time 
measurements with the averages of the total costs. 

Another study by Teringwa [33] in Benue focused on whether to apply the TDABC system in restaurants. As a result of the study, 
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labor costs can be calculated more accurately and effectively with the TDABC in the restaurant business. However, time measurements 
made for each food produced in the restaurants showed a variation above the acceptable limits, making it impossible to apply the 
system in Benue. Also, the result of the study showed that TDABC can only be used in restaurants and hotels that have a good system 
and qualified labor. Then case study was applied at the hotel in Jogjakarta by Ardinsyah [34]. According to study same as the previous 
study, TDABC is more efficient and highly accurate in determining the cost of customers. The most recent work belongs to Elshaer [35], 
which is a case study about analysing restaurant operations with the TDABC and Value Stream Mapping (VSM). Value stream mapping 
is an approach to identifying activities based on delivering the product value or not to the customers. As a result of the study, TDABC 
allows the identification of the activities that increase costs and helps optimize the total profit with TDABC, creating value for 
customers. 

As a result of the literature review, many applications of TDABC have been identified. However, most of these applications pri-
marily focus on cost efficiency, and they have been successful in achieving this goal. Only a small number of studies have a specific 
purpose of contributing to management decisions, such as testing labor productivity. This study, like other research, also emphasizes 
cost efficiency but adopts a more detailed approach for testing labor productivity. 

2. Methodology 

TDABC is applied in four stages: preparation, analysis, pilot model application, and feedback. There are some applications that are 
not clearly defined during the analyses and should be evaluated in their own circle ([12]:67). To observe and evaluate these processes, 
a case study is seen as an effective method because it is defined as a method to be preferred in situations where the boundaries are not 
clear, and more than one source of evidence or data is available [36]. 

It is mentioned that four basic conditions should be increased for clearer and more accurate results in case studies. These conditions 
are construct validity, internal validity, external validity, and reliability [36]. For Spicer [37] it is stated that the researcher must try 
different approaches and tactics to achieve more accurate results. In this study, all these conditions and tactics have been applied to 
obtain better results. Due to the limitation of the articles only main courses have been involved in research. Because the main courses 
are constituting 53.14 % of total sales and one of the important factors for customers to choosing restaurant. 

The selling numbers and material costs of the dishes have been provided by the hotel’s accounting department. To calculate these 
data accounting department has been using the sophisticated software called Material Control (MC) program. 

2.1. Problem questions 

In the research looking for finding the answers to these questions.  

1. The primary distinction between the Leveled version of TDABC is its emphasis on the differences in workers’ costs and calculating 
all the various labor costs separately, in the light of these information during the application of the TDABC system, can the A=
(ci

1*tA,E
1 +ci

2*tA,E
2 +ci

n*tA,E
n ) formula gives better results instead of A = ci*tA,E ? 

Explanation of the formula: 
n = Each unit of labor, with differing costs, within a specific time period, A = Cost of event E of activity, tA,E=Time required to 

perform event E of activity A, ci = cost per time unit of resources [31].  

2. As a result of the leveled application, could strategic recommendations and managerial insights be developed, such as a more 
detailed and effective understanding of idle capacities and labor productivity? 

2.2. Restaurant functions and activities 

A case study was applied to a fine-dining restaurant located on the 14th floor of a 5-star chain hotel operating in Mersin, which 
serves as an à la carte service seven days a week. The hierarchy of the cooks is based on the classical Brigade system, which includes a 
Sous-chef, a Demi-chef, four commis, and a dishwasher. The dishwasher is not in the area all the time during the night and serves the 
hotel’s two kitchens together with the main kitchen. However, he is not included in the calculations because he is not part of food 
production and preparations. 

The restaurant starts operating every day at 3:00 p.m., and customers are starts to accept from 7:00 p.m. Employees make prep-
arations between 3:00 p.m. and 6:00 p.m., which include kneading pita dough, portioning and seasoning meats, preparing foods that 
need long seasoning and preparation, pre-preparation of salads, chopping cheese varieties, chopping and pre-cooking hot garnishes, 
pre-preparation of appetizers, chopping and pre-cooking hot vegetables, cleaning fish and seafood varieties, and making seasoning. 

2.3. Data collection 

All observation-based data was collected between December 13, 2019 and December 27, 2019. The following points were taken 
into consideration in all measurements; Especially on different days when the business was operating at different intensities, the 
business was visited more than once. All measurements were repeated on both busy and off-peak days, the preparation times of more 
than one similar dish from the same table were also measured and included in the calculations considering that the preparation times 
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would be different, measurements of products such as Beef Wellington which were ordered in very limited numbers were made a 
limited number of times (2 times). All measurements obtained were used by taking the averages for each product, On days when the 
density of products such as Mixed Grill is ordered in large numbers every day, the measurements were made again in each order, and 
their accuracy was tested, the least all recent data, as verified by the Chef de Cuisine of the hotel. All the data was processed using a 
numerical processing program and tabulated for accuracy. 

2.4. The cost of processes and dishes 

In this section, we explain how labor costs have been calculated. Table 1 explains the calculation of the per-second labor costs. 
Table 2 explains the time study of the 25 menu items. For the calculation of the data, entire years are used to reduce the impact of any 
differentiation. The material costs of the dishes have been calculated by the sophisticated hotel management program. 

During the application, all measurements were taken as a second. Therefore, to determine the monthly, daily, and hourly labor 
costs per second, it is necessary to determine the number of days that employees work actively in a year. Employees are entitled to 15 
days of paid leave per year, and they can also take one day off every week for 50 weeks. When we subtract the number of days 
employees take off from the total number of days in a year, we arrive at the time that employees should be actively working in the 
business for one year, which is 365 - (50 + 15) = 300 days. To find the monthly total active days, the yearly days have been divided by 
12, resulting in 25 active days per month. Each cook is required to work 7 h and 15 min actively every day, which is equivalent to 435 
min in total. With this information, the cooks’ minute and hourly cost calculations can be determined, as shown in the table below. 

Based on the table, there is a difference between the average cost and levelled cost of cooks. The first-level cook is a Sous chef, the 
second-level cook is a Demi chef, and the third-level cook is a commis. These numbers are calculated based on the labor costs of the 
menu items. The menu consists of 75 items across 6 different sections. Due to the limitation of the academic article, only the main 
dishes section has been involved. This section has 25 dishes. All the time studies belonging to main dishes are written in Table 2. 

In this table, there are 25 dishes. All the time studies are shown as a second and divided into three sections: ’Preliminary’, which 
includes the tasks before starting the service; ’Preparation’, which includes tasks after the orders arrive in the kitchen; and lastly, 
’cooking and plating’, which includes cooking, baking, and plating. 

According to the table, Beef Wellington takes the longest to prepare. Also, it takes high time from second and third-level cooks. 
Additionally, Beef tenderloin and extra soft veal tenderloin require the most time from the first-level cook. Lamb chops is prepared by 
only the third-level cook and take the highest time from them. After the determination of the time’s study, it’s easy to account the 
yearly active works hours by using the total number of selling dishes. 

To make managerial decisions correctly and effectively in a restaurant business, all labor costs must be distributed to the dishes 
being produced. The measurements conducted only consider the time spent by the workers on each product. In the hospitality sector, 
there is variability in demand, and there is need to be prepared for service even in the absence of demand. Additionally, although the 
standards of the work are defined, deviations may occur in the production processes due to factors such as material quality and 
variability in customer demand. As a result, idle capacity in labor costs occurs within enterprises. The measurements made in the 
TDABC system indicate this idle capacity. However, more detailed measurements are required to make the managerial decision- 
making process more accurate and realistic. This way, it can be discovered the level of idle capacities belongs to which level of the 
cooks, specifically to which employees. Table 3 presents the calculation of the capacity utilization rates resulting from the mea-
surements. For the calculation of the capacity utilization rates used all the menu items shown in Annex-1. 

To calculate the total annual hours spent on product usage, multiply the annual selling number of each dish by its corresponding 
time study result. Collect all the data to determine the annual time spent on each dish, and then compare it to the total annual hours. 
Repeat this process for all levels of cooks. To calculate the Annual hours spent on product used all items time studies in the ANNEX-1 
table. 

According to Table 3, second-level cooks have the highest capacity utilization rate. The capacity utilization rates of first and third- 
level cooks are almost equal. With the capacity utilization rate, all labor costs can be allocated to the dishes. To accurately distribute 
the idle capacity to labor costs, it should be loaded into dishes and considered when comparing with the TDABC and Leveled TDABC 
system. The costs associated with the dishes are provided in Table 4. 

Table 4 shows the calculation of the labor cost difference between TDABC and Leveled TDABC. According to the table, the average 

Table 1 
Labor cost calculations (with tax and social security payment).   

Monthly total 
Wages 

Daily cost (monthly 
cost/25) 

hourly cost (daily cost/ 
7,25) 

per minute cost (hourly 
cost/60) 

per second cost (per minute 
cost/60) 

First Level Cook 
(1) 

$1058 $42.32 $5.8372 $0.09729 $0.0016215 

Second Level Cook 
(1) 

$691 $27.64 $3.8124 $0.06354 $0.0010590 

Third Level Cook 
(4) 

$645 $25.80 $3.5586 $0.05931 $0.0009885 

Average $721.5 $28.86 $3.9807 $0.06634 $0.0011057 
Total Monthly 

Wages 
$4329 Total Yearly Wages $51,948   
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Table 2 
Time studies of the Main Dishes (Seconds).  

Menu 
Order 

Menu Items Preliminary Preparation Cooking and plating Total  

1. level 
cook 

2. level 
cook 

3. level 
cook 

1. level 
cook 

2. level 
cook 

3. level 
cook 

1. level 
cook 

2. level 
cook 

3. level 
cook 

1. level 
cook 

2. level 
cook 

3. level 
cook 

Total 

41 Burger  104 13 15 10    604 15 114 617 746 
42 Grilled Meatball 108  15 20 130 35   541 128 130 591 849 
43 Lule Keban   15 25     576 25 0 591 616 
44 Grilled chicken leg   70 22     542 22 0 612 634 
45 Beyti Kebab   172 25     627 25 0 799 824 
46 Lamb Chop   180   150   758 0 0 1088 1088 
47 Beef Brisket (Leaf) 24 22  22     558 46 22 558 626 
48 Grilled Entrecote 14 5  15    320  29 325 0 354 
49 Lamp Chops   36 15     483 15 0 519 534 
50 Lamb Loin 31     20  505  31 505 20 556 
51 Lamb tenderloin 14 14  23     604 37 14 604 655 
52 Veal Tenderloin with the 

"Ezme" sauce 
25 30  25   20 185 181 70 215 181 466 

53 Veal tenderloin skewed 20   20    730  40 730 0 770 
54 Beef wellington 85 774  25   250  892 360 774 892 2026 
55 Thin-cut veal tenderloin   40 20     253 20 0 293 313 
56 Extra soft veal 

Tenderloin 
27 32  36   420 75  483 107 0 590 

57 Beef Tenderloin 25 30  34   420 75  479 105 0 584 
58 Plank tenderloin 23 25  82     853 105 25 853 983 
59 Cranks tenderloin 21 25  63     587 84 25 587 696 
60 Tenderloin Provencal 

style    
48     317 48 0 317 365 

61 Special Lamb Grill 22   42 30  300   364 30 0 394 
62 Chateaubriand 21      72  543 93 0 543 636 
63 Special veal pan   48    50  496 50 0 544 594 
64 Veal with Cafe de Parie 

sauce    
43     723 43 0 723 766 

65 Mixed grill (for 2 people)    22 130    675 22 130 675 827  
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difference of the dishes is 38.18 % and the total difference of the cost is $10,303.17. Special Lamb Grill has the highest difference 
percentage, while Ezme Sauce has the lowest. Additionally, the highest-selling meal, Beef Tenderloin, has the highest yearly difference, 
which amounts to $4155.28. Almost all the dishes’ labor costs have significant differences between TDABC and Leveled TDABC. These 
costs are using the calculation of the contribution margin to the dishes. Table 5 shows the calculation differences of the contribution 
margin using TDABC and Leveled TDABC. 

To calculation of the Leveled TDABC with idle capacity and TDABC with idle capacity of the menu items all the levels of cook own 
capacity utilization rate has been used. example calculating of the burgers labor cost of Leveled TDABC with idle capacity. 

First level cook working 15 s, second level cook 114 s and third level cook 617 s. 
Calculation of the first level cook = (15 s x $0.0016215)/19.04 % 
Calculation of the second level cook = (114 s x $0.0010590)/70.89 % 
Calculation of the third level cook = (15 s x $0.0009885)/19.63 % 
Then collecting the three results (0.127757 + 0.170292 +3.107517) = 3.40556. 
For TDABC with idle capacity (15 + 114+617) = 746. 
Calculation of the TDABC (746 × $0.0011057)/28.07 % = 2.938354. 
Table 5 shows the calculation of the contribution margin for the dishes. All material costs have been calculated using the MC 

program. Normally, the contribution margin is found by subtracting the variable cost from the selling price. However, in this situation, 

Table 3 
Capacity utilization rate.   

Monthly total work hours Annual total work hours Annual Total Hours Spent on Products Capacity Utilization Rate 

First Level Cook 181.25 2175 414.1 19.04 % 
Second Level Cook 181.25 2175 1541.9 70.89 % 
Third Level Cook 725 8700 1707.5 19.63 % 
Total 1087.5 13050 3663.5 28.07 %  

Table 4 
Yearly and per meal Cost calculation based on the TDABC and Leveled TDABC.    

Yearly 
total sell 
num. 

Leveled 
TDABC labor 
cost ($) 

TDABC 
labor cost 
($) 

Leveled TDABC 
with idle 
capacity ($) 

TDABC with 
idle capacity 
($) 

Leveled 
TDABC 
Yearly ($) 

TDABC 
Yearly ($) 

Percentage 
difference per 
dishes 

41 Burger 624 0.75 0.82 3.41 2.94 2125.07 1833.53 15.90 % 
42 Grilled Meatball 675 0.93 0.94 4.26 3.34 2876.14 2257.23 27.42 % 
43 Lule Keban 245 0.62 0.68 3.19 2.43 781.43 594.45 31.45 % 
44 Grilled chicken 

leg 
141 0.64 0.70 3.27 2.50 461.03 352.11 30.93 % 

45 Beyti Kebab 230 0.83 0.91 4.24 3.25 974.53 746.48 30.55 % 
46 Lamb Chops 102 1.08 1.20 5.48 4.29 558.93 437.11 27.87 % 
47 Beef Brisket (Leaf) 387 0.65 0.69 3.24 2.47 1251.95 954.22 31.20 % 
48 Grilled Entrecote 724 0.39 0.39 0.73 1.39 530.32 1009.50 47.47 % 
49 Lamp Chops 702 0.54 0.59 2.74 2.10 1924.67 1476.53 30.35 % 
50 Lamb Loin 394 0.60 0.61 1.12 2.19 440.94 862.85 48.90 % 
51 Lamb tenderloin 487 0.67 0.72 3.38 2.58 1645.13 1256.42 30.94 % 
52 Veal Tenderloin 

with the 
"Ezme" sauce 

117 0.52 0.52 1.83 1.84 213.99 214.75 0.35 % 

53 Veal tenderloin 
skewed 

112 0.84 0.85 1.43 3.03 160.29 339.68 52.81 % 

54 Beef wellington 18 2.29 2.24 8.71 7.98 156.87 143.64 9.21 % 
55 Thin-cut veal 

tenderloin 
136 0.32 0.35 1.65 1.23 223.86 167.67 33.51 % 

56 Extra soft veal 
Tenderloin 

43 0.90 0.65 4.27 2.32 183.77 99.93 83.90 % 

57 Beef Tenderloin 2146 0.89 0.65 4.24 2.30 9091.66 4936.37 84.18 % 
58 Plank tenderloin 305 1.04 1.09 5.23 3.87 1594.47 1180.91 35.02 % 
59 Cranks tenderloin 127 0.74 0.77 3.71 2.74 471.07 348.16 35.30 % 
60 Tenderloin 

Provencal style 
192 0.39 0.40 2.01 1.44 385.04 276.03 39.49 % 

61 Special Lamb Grill 67 0.62 0.44 3.15 1.55 210.72 103.98 102.66 % 
62 Chateaubriand 143 0.69 0.70 3.53 2.51 504.35 358.23 40.79 % 
63 Special veal pan 50 0.62 0.66 3.17 2.34 158.29 116.98 35.31 % 
64 Veal with Cafe de 

Parie sauce 
236 0.78 0.85 4.01 3.02 945.80 712.04 32.83 % 

65 Mixed grill (for 2 
people) 

2003 0.84 0.91 3.78 3.26 7573.75 6524.57 16.08 %  

Total Difference 10,303.17 $ Average Percentage difference 38.18 %  
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material cost and labor cost are considered as variable costs. To calculate the contribution margin of each meal, the material cost and 
labor cost are subtracted from the selling prices using the formula: Contribution margin = Selling price – (Material cost + Labor cost). 
According to the table, using Leveled TDABC and TDABC makes a significant difference in the calculation of the contribution margin. 
Extra Soft Veal Tenderloin and Beef Tenderloin show the largest differences. Beef Tenderloin is the most selling dishes in the main 
dishes section. 

As seen in Tables 4 and 5, the TDABC system is very effective in determining labor costs. It also provides the opportunity to un-
derstand the efficiency of the labor when the system is applied to each level separately. Also Leveled version of the TDABC gives more 
accurate result then the traditional TDABC. 

3. Result 

In the article, we are looking for answers the two questions. The first question is: "Application of the TDABC system, can the A=
(ci

1*tA,E
1 +ci

2*tA,E
2 +ci

n*tA,E
n ) formula gives better results instead of A = ci*tA,E ?” The result of the calculations takes into account workers 

with different skills, associated costs, and the level of effectiveness of chefs. Based on the case study using Leveled TDABC, according to 
Table 4, the result is $10,303.17, with a 38.18 % difference in the main dishes section. When compared to yearly wages, this difference 
is significant. The calculation of the contribution margin in Table 5 also shows an important difference. 

For Teringwa [33], using the TDABC system allowed the calculation of labor costs more effectively. When comparing the results of 
the studies by Dalci, Tanis, & Kosan [18], Dejnega [31] and, Siguenza-Guzman et al. [29], who used TDABC, it is evident that Leveled 
TDABC provides more effective results. None of these studies considered workers with different skills and associated costs during the 
calculation. According to Adiguzel & Floros (2020), TDABC is a philosophy worth adopting. If the adoption process is not applied more 
effectively, it would affect managerial decisions incorrectly. 

The second question addressed in this study is: "To gain a more detailed and effective understanding of idle capacities and labor 
productivity, can Leveled TDABC be used?" As a result of the research, time studies were applied based on different skills and worker 
costs, enabling the calculation of idle capacity at varying levels of labor. The study revealed that the capacity utilization rates for first 
and third-level cooks are remarkably low, with the first-level cooks operating at 19.04 % and the third-level cooks at 19.63 %. In 
contrast, second-level cooks demonstrate a more efficient capacity utilization rate of 70.89 %. While first-level cooks bear some re-
sponsibility for managing the restaurants, it is imperative that the capacity utilization rates for third-level cooks be increased, as their 
inefficiency could potentially lead to bottlenecks. 

Table 5 
Calculation of the contribution margin to the meal based TDABC and Leveled TDABC.    

Sel. 
price ($) 

Mat. 
cost ($) 

Labor cost by Leveled 
TDABC with idle 
capacity 

Labor cost by 
TDABC with idle 
capacity 

Cont. Margin for 
Leveled TDABC 

Cont. Marg. 
for TDABC 

Difference 

41 Burger 9.27 2.53 3.41 2.94 3.33 3.80 0.47 
42 Grilled Meatball 10.11 1.84 4.26 3.34 4.01 4.93 0.92 
43 Lule Keban 10.11 1.93 3.19 2.43 4.99 5.75 0.76 
44 Grilled chicken leg 10.96 1.24 3.27 2.50 6.45 7.22 0.77 
45 Beyti Kebab 10.96 2.10 4.24 3.25 4.62 5.61 0.99 
46 Lamb Chops 11.80 2.36 5.48 4.29 3.96 5.15 1.19 
47 Beef Brisket (Leaf) 11.80 3.02 3.24 2.47 5.54 6.31 0.77 
48 Grilled Entrecote 13.48 3.00 0.73 1.39 9.75 9.09 − 0.66 
49 Lamp Chops 13.48 3.75 2.74 2.10 6.99 7.63 0.64 
50 Lamb Loin 13.48 2.62 1.12 2.19 9.74 8.67 − 1.07 
51 Lamb tenderloin 14.33 4.65 3.38 2.58 6.30 7.10 0.80 
52 Veal Tenderloin with 

the"Ezme" sauce 
14.33 4.74 1.83 1.84 7.76 7.75 − 0.01 

53 Veal tenderloin skewed 15.17 4.31 1.43 3.03 9.43 7.83 − 1.60 
54 Beef wellington 15.17 6.61 8.71 7.98 − 0.15 0.58 0.73 
55 Thin-cut veal 

tenderloin 
15.17 3.36 1.65 1.23 10.16 10.58 0.41 

56 Extra soft veal 
Tenderloin 

15.17 5.14 4.27 2.32 5.76 7.71 1.95 

57 Beef Tenderloin 15.17 4.99 4.24 2.30 5.94 7.88 1.94 
58 Plank tenderloin 15.17 4.61 5.23 3.87 5.33 6.69 1.36 
59 Cranks tenderloin 15.17 5.11 3.71 2.74 6.35 7.32 0.97 
60 Tenderloin Provencal 

style 
15.17 4.42 2.01 1.44 8.74 9.31 0.57 

61 Special Lamb Grill 15.17 4.24 3.15 1.55 7.78 9.38 1.59 
62 Chateaubriand 16.01 5.24 3.53 2.51 7.24 8.26 1.02 
63 Special veal pan 16.01 3.35 3.17 2.34 9.49 10.32 0.83 
64 Veal with Cafe de Parie 

sauce 
16.01 4.43 4.01 3.02 7.57 8.56 0.99 

65 Mixed grill (for 2 
people) 

23.60 6.63 3.78 3.26 13.19 13.71 0.52  
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During the case study, several bottlenecks were observed. Additionally, the sous chef requested management to hire additional 
third-level cooks. After sharing the study’s results with the restaurant management, they decided to reduce the number of third-level 
cooks from four to two and hired second-level cooks. Following feedback from management, and after two months of implementing 
these changes, all bottlenecks in the cooking process decreased. Taking the calculations and feedback into account, a positive answer to 
the second question became evident. 

According to Evaraers, Bruggeman, Creus (2019) and Defourny et al. [28], the difficulty of calculation and data collection is the 
weakness of TDABC. However, nowadays it is easier and allows for more detailed analysis due to the development of technology. 
Implementing TDABC while considering workers’ different skills and associated costs would be more effective and could provide more 
information to the management of the restaurant. 

4. Limitation and future studies 

The study was conducted in a restaurant that operates a la carte service. It should be noted that the findings may vary in businesses 
that prefer a different service style or have different cost-to-sales ratios. Additionally, restaurants with a smaller number of products on 
their menu may also exhibit different outcomes. To obtain more precise and comprehensive results, future studies should encompass 
businesses with diverse characteristics. 

TDABC could be used for all the cost drivers, but the hotel management only shared and allowed access to certain data. As a result, 
the research is primarily focused on labor costs and excludes other expenses such as depreciation, rent, energy, etc. also this situation 
imposes limitations on the research. These data can be involved to the future research. 
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