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Abstract 

Personnel scheduling plays a crucial role in the service industry, particularly in labor-intensive businesses like restaurants. The 

effective allocation of shifts for employees is essential to ensure uninterrupted service and optimize profitability. Poor scheduling 

can negatively impact both the business and its employees, resulting in decreased profitability and increased physical and mental 

strain. Continuity of service is essential in restaurant businesses. Shift plans ensure that the service continues uninterrupted by 

assigning personnel to various shifts. In order to provide the best service in restaurants, the daily shifts of the personnel working in 

shifts should be planned systematically. In this study, it is aimed to create the shift schedules of the service personnel in the Eskişehir 

branch of one of the leading restaurants in Turkey. The restaurant employs two types of service personnel: busboys and waiters. The 

number of required personnel varies across different days and shift periods. In this context, personnel shift schedules were created 

by using the goal programming method in the study, taking into account the business objectives, personnel needs and shift 

characteristics. The results of this study can contribute to the literature on staff scheduling in restaurants and can help restaurant 
businesses create more effective schedules. 
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1.Introduction 

 

As labour-intensive service industries, restaurants require careful workforce planning to ensure optimal staffing levels (Bolayir & 

Ergülen, 2022). Inaccurate personnel allocation and shift arrangements can lead to decreased profitability and increased mental burden 

on employees. Although working for long hours in the hotel, restaurant and service sectors can be seen as cost savings, it can negatively 
affect employee performance and overall service quality (Çalişkan & Ünüsan, 2011). Service continuity is vital, particularly in tourism, 

restaurant and hotel businesses. Scheduling is a method that aims to allocate or distribute remaining resources or equipment to carry 

out a task within a given time frame (Laga & Sarno, 2018). Staff scheduling is the process of creating work schedules for staff so that 

an organization can meet the demand for its goods or services (Bolayır & Ergülen, 2022). Shift schedules enable personnel to be 

assigned to different shifts, ensuring uninterrupted service delivery (Aksoy et al., 2021). Therefore, it is essential to systematically plan 

daily shifts for personnel to optimize service provision in restaurant establishments. Personnel scheduling involves determining when 

employees will work based on their needs, preferences, and various limitations while aligning with business objectives. It is crucial for 

meeting workforce requirements effectively (Supciller & Erbilek, 2021). 

 

Staff scheduling problems are significant challenges in both production and service sectors. In shift scheduling, employees are assigned 

to specific positions on particular days and hours. This process requires considering technical and legal constraints, employee 
preferences and needs, and various enterprise-specific constraints while aiming for balanced and fair assignments (Supciller & Erbilek, 

2021). Optimization models can help overcome these problems in the creation of staff schedules. Previous studies on personnel 

scheduling frequently employ methods such as integer programming (Ingolfsson et al., 2010; Nobil et al., 2022), multi-objective 

optimization (Wang et al., 2022), and various metaheuristics (Hao et al., 2004; Jafari & Salmasi, 2015). Goal programming is another 

optimization method that can be used for this purpose. This method was used in many studies on tourism (Ernst et al., 2004; Kassa and 

Tizazu, 2013; Davras, 2017), education (Ciritcioğlu et al., 2017; Supciller & Erbilek, 2021), and health industries (Bektur &Hasgül, 

2013; Ciritcioğlu et al., 2017; Varli & Eren, 2017). 

 

Effective personnel scheduling is crucial for optimizing workforce management in service industries, especially in restaurants. 

Businesses can create equitable and efficient schedules that ensure service continuity and enhance overall performance by considering 

various factors such as business objectives, employee preferences, and shift characteristics. Restaurant staff scheduling is considered 

one of the most difficult problems (Akhundov, Tahirov & Glock, 2022). The staff scheduling problem in a restaurant might be further 
complicated by such factors as: unexpected situations and sudden increases in demand; individual preferences, skill sets, working hours 

availability of staff; multiple shifts, leaves, holidays, and sick days and various roles of staff such as waiter, chef, busser, kitchen 

assistant, and cleaners. Goal programming is an efficient method for personnel scheduling problems because it is an analytical method 

in which the characteristics of the goals are certain, and the decision maker minimizes the part of the goals that cannot be achieved. Its 

main difference from other maximization or minimization problems is that multiple and conflicting objectives can be included in the 

objective function (Supciller & Erbilek, 2021). Although various linear programming models have been used in previous studies on 

restaurant staff scheduling (Choi, Hwang & Park, 2009; Akhundov et al., 2022; Ahamad & Ghani, 2023), studies using goal 

programming are still limited (Bektur and Hasgül, 2013; Nasir et al., 2022). There is a gap in the restaurant industry for the use of goal 

programming in staff scheduling.  

 

Considering this gap in the literature, this study aims to schedule the shifts of service personnel in the Eskişehir branch of one of 
Turkey's leading restaurants by using goal programming. The restaurant employs two types of staff: bussers and waiters. Different 

numbers of bussers and waiters are required on different days and shift periods. The objective is to create personnel schedules that are 

as equitable and fair as possible. Goal programming was used, considering business objectives, and shift characteristics. This study is 

important for the restaurant industry as it offers new practical information and a mathematical model for staff scheduling. A literature 

review on the use of goal programming in staff scheduling is given in section two. The aim and formulation of goal programming are 

given in section three. The mathematical model, business rules and preferences and separate work schedules of bussers and waiters 

created as a result of model analysis are shown in section four. In section 5, research conclusions, suggestions and research limitations 

are mentioned. 

 

2. Literature Review 

 

Staff shift scheduling is essential in the healthcare sector. One of the goals of healthcare establishments is cost savings and improving 
service quality. When examining past studies in the literature, it is observed that nurse scheduling problems are frequently addressed. 

Varli & Eren (2017) proposed a goal programming model to meet the required number of nurses in intensive care, operating room, and 

emergency departments of a hospital. Similarly, Atmaca et al. (2012) used goal programming to create shift schedules for nurses in a 

hospital. Goal programming models for staff scheduling are also used in many fields outside the service sector (Varli & Eren, 2017). 

In some studies, goal programming has been integrated with multi-criteria decision-making methods such as AHP to create scheduling 

models (Supciller & Erbilek, 2021; Varli & Eren, 2017). In their study, Supciller & Erbilek (2021) aimed to address the staff scheduling 

problem in the education field, which is another important service sector. They determined the weekly shift schedule for part-time 

student workers in a university's central library. They used goal programming and the Analytic Hierarchy Process methods to make 

appropriate assignments to suitable days and shifts while considering the students' weekly class schedules. In another study, the working 

conditions of security guards with different job types in a university were considered from different perspectives, and shift assignments 
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were made using goal programming (Ciritcioğlu et al., 2017). When reviewing past studies, different methods have been used, taking 

into account the sector characteristics and constraints to create staff schedules in various fields such as tourism, healthcare, and 

education. Staff scheduling is of critical importance in the tourism sector. Tourism is a service sector, and the high short-term 

fluctuations in demand, the need for services to be available 24/7, and the inability to stockpile the workforce further increase the 

importance of workforce planning (Davras, 2017). Personnel costs are often one of a hotel's most significant expense items. Payroll 
and related expenses sometimes exceed 30% of hotel operating costs (Ernst et al., 2004). Kassa and Tizazu (2013) created weekly shift 

schedules for the engineering department personnel of a five-star hotel, taking into account their rest needs and the required number of 

personnel per shift using the integer programming method. Davras (2017) created shift schedules for receptionists in a five-star hotel 

using integer linear programming, considering the required daily and hourly personnel numbers, breaks, and managers' prioritized 

objectives. Bolayır and Ergülen (2022) aimed to make workforce planning considering the working constraints and staff salaries in the 

hotel. They found the optimal number of workers in the hotel's shifts by establishing a pure integer programming model. The tourism 

sector includes not only hotels and accommodation establishments but also transportation, food and beverage, and entertainment 

businesses. Various studies have been conducted in the aviation sector to create staff schedules. Metaheuristic methods such as ant 

colony optimization (Deng & Lin, 2011), genetic algorithms (Levine, 1996), and integer programming (AhmadBeygi et al., 2009) have 

been used for crew scheduling in the airline industry.  

 
Restaurants are labour-intensive sectors within the food and beverage industry. When creating staff schedules in restaurant 

establishments, different constraints should be considered. Choi et al. (2009) used integer programming to balance full-time and part-

time workers and create shift schedules, enabling the restaurant to maintain an appropriate service level and reduce overall labour costs. 

Ahamad and Ghani (2023), conducted a study in a fast-food restaurant. They developed a binary integer programming (BIP) model 

and aimed to minimize the number of staff working in a day and as a result of the study they created fair working schedules with a 

smaller number of staff. Akhundov et al. (2022), developed integer programming models. They considered some tasks and 

responsibilities, employee types and experience levels and differences in the complexity of customer orders. They reported that 

overstaffing levels and labour costs were reduced as a result of the optimization. In another study, Noor, Alwadood & Adnan (2022) 

used a mixed integer linear programming model at a fast-food restaurant in order to find the optimum working schedule. Few studies 

have used goal programming. Bektur and Hasgül (2013) created staff shift schedules using goal programming, considering the 

employees' skills, seniority levels, preferences, and the system's demands. Nasir et al. (2022) used goal programming to create a 

schedule and aimed to ensure a fair workload for each worker. As a result of their study, they stated that they provide the same total 
number of shifts for restaurant staff.  

 

When the studies on staff scheduling in restaurants are examined, studies using goal programming are still limited. There is a significant 

gap in the literature on restaurant staff shift scheduling, and more work needs to be done in this area. The remainder of the article 

provides information about goal programming and continues with the application of goal programming to solve the staff scheduling 

problem in a restaurant. 

 

3. Goal Programming 

 

Goal programming aims to assist decision-makers in making choices that will satisfy conflicting goals as much as possible (Goh, 2019). 

There are some fundamental concepts that shape the structure of goal programming. These concepts include objective function, 
deviation variables, goals, and constraints. The objective function is a function that minimizes undesirable constraints in the objectives 

(Öztürk, 2009; Supciller & Erbilek, 2021).  

 

Deviation variables represent the deviations from the goals and are included in the objective function of the model to indicate cases 

where the desired goal is exceeded or not achieved. Negative deviation variables indicate how much the goal is not achieved, while 

positive deviation variables indicate how much the goal is exceeded (Eroğlu, 2021).  

 

Goal programming involves two types of constraints: system constraints and goal constraints. The goals that the decision-maker aims 

to achieve or considers necessary are translated into goal constraints in the model. Goal constraints are flexible and allow for deviations 

from the goals, unlike system constraints. System constraints do not allow any deviations (Eroğlu, 2021; Öztürk, 2009; Supciller & 

Erbilek, 2021). 

 

3.1. Formulation of Goal Programming 

 

In goal programming, the aim is to minimize deviation variables. Unlike linear optimization, the objective function is not directly 

maximized or minimized in goal programming. Objective Function is a function minimizing undesired deviations from the targets and 

shown in Equation (1) (Öztürk, 2009). Equation (2) represents the goal constraint.  Equation (3) and Equation (4) include the deviation 

variables. In goal programming, the deviation variables symbolized as di
+ and  di

− are tried to be minimized. The mathematical 
representation of goal programming is as follows (Supciller & Erbilek, 2021): 

𝑦𝑖  : j. decision variable 

𝑘𝑖𝑗: i. goal and j. decision variable coefficient 

 𝑙𝑖  : the desired value for i. goal 
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 𝑑𝑖
+: positive deviation variable  

 𝑑𝑖
−: negative deviation variable  

Minimize Z = ∑ (𝑑𝑖
+ + 𝑑𝑖

−)𝑘
𝑖=1        (1) 

∑ 𝑘𝑖𝑗𝑦𝑖
𝑛
𝑗=1 +𝑑𝑖

+ + 𝑑𝑖
−= 𝑙𝑖        (2) 

𝑑𝑖
+𝑥 𝑑𝑖

−= 0         (3)  

𝑥𝑖 , 𝑑𝑖
+, 𝑑𝑖

−  0    = 1,2…..,k j = 1,2…,n   (4) 

 

4. Application 

 

In this section, a goal programming model has been created in order to obtain the most appropriate solution for the creation of the shift 

schedules of bussers and waiters in a restaurant business. Goal programming is classified as single-objective programming, equally-

weighted/unweighted multi-objective programming, weighted multi-objective programming, priority multi-objective programming, 

and weighted-priority multi-objective programming according to the objectives of the problem (Öztürk, 2009; Supçiller ve Erbilek, 

2021). In this research, an Equally Weighted/Unweighted approach was used in the establishment of the model, since the objectives of 

the research do not have any priority and the deviation variables are equally important. While creating the goal programming model, 

these stages of defining the problem were achieved: determining the parameters and decision variables, determining the system and 

goal constraints, and creating the goal function. The created model was solved with the GAMS v22.5 package program, and weekly 

shift schedules were created for the bussers and waiters, and the days when the staff would be off were determined. 
 

4.1. Defining the Problem 

 

The research was carried out in the Eskişehir branch of a restaurant business that has many branches in Turkey. Shift planning was 

done manually by the human resources assistant manager. In manual assignments, making a fair shift assignment for each staff member 

is both difficult and time-consuming. The shift assignments of the bussers and waiters are made according to the following conditions: 

 

• A total of 12 bussers and 7 waiters works in the restaurant. 

• Bussers cannot work as waiters or waiters cannot work as bussers. 

• All personnel work in shifts in the morning (08:00 - 18:00), mid-day shifts (12:00 - 22:00) and at night (16:00 - 02:00). 

• 1 waiter must be on duty in the morning shift. 
• Minimum 2 and maximum 3 waiters should be on duty during the mid-day and night shifts. 

• Minimum 2 and maximum 3 bussers should work in the morning shift. 

• Minimum 3 and maximum 4 bussers should work in the mid-day shift. 

• Minimum 3 and maximum 5 bussers should work in the night shift. 

• All staff should be given one day off per week and staff should work 6 days a week. 

• No staff should be off on the weekend. 

• All staff should work on Fridays as much as possible. 

• If a staff member is assigned to the night shift, they should not be assigned to the morning shift the next day. 

• Each waiter on the morning shift can only be assigned one day per week. 

• Appointments are requested to be made as equally and fairly as possible. 

 

The minimum and maximum number of bussers and waiters to work in shifts is summarized in Table 1: 
 

Table 1. Number of Bussers and Waiters to Work in Shifts 

 

Bussers (12 Staff) Shift Min – Max Number of Bussers 

Shift No: 1 Morning (08:00-18:00) 2 - 3 staff 

Shift No: 2 Mid-day (12:00- 22:00) 3 - 4 staff 

Shift No: 3 Night (18:00 - 02:00) 3 - 5 staff 

Waiters (7 Staff) Shift  Min – Max Number of Waiters 

Shift No: 4 Morning (08:00-18:00) 1 staff 

Shift No: 5 Mid-day (12:00- 22:00) 2 - 3 staff 

Shift No: 6 Night (18:00 - 02:00) 2 - 3 staff 
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4.2. Parameters 

 

n: total number of service personnel working in the restaurant = 19 (Bussers: 1-12, Waiters:13-19) 

m: number of days = 7 (1: Mon, 2: Tue, 3: Wed, 4: Thu, 5: Fri, 6: Sat, 7: Sun) 

t: total number of shifts of bussers and waiters = 6 (Bussers: Shift 1: Morning, Shift 2: Mid-day, Shift 3: Night; Waiters: Shift 4: 
Morning, Shift 5: Mid-day, Shift 6: Night)  

i: Personnel index  i = 1.2…..,n 

j: Day index    j = 1.2…..,m 

k: Shift index    k = 1,2,..,t 

 

4.3. Decision Variable 

 

𝑥𝑖𝑗𝑘=  {
1 i. staff is assigned on j. day to k. shift  
0                                                    otherwise

       

 

4.4. Constraints 

 

In this section, constraints for the busser and waiter staff are provided. 

 

4.4.1. Constraints for bussers 
1. Constraints on the maximum and minimum number of bussers to be assigned to each shift. 

 

Required number of bussers for the morning shift 
∑ 𝑋𝑖𝑗𝑘

12
𝑖=1  ≥ 2   Ɐj, k = 1      (5) 

 
∑ 𝑋𝑖𝑗𝑘

12
𝑖=1  ≤ 3   Ɐj, k = 1      (6) 

 
Required number of bussers for the mid-day shift 
∑ 𝑋𝑖𝑗𝑘

12
𝑖=1  ≥ 3   Ɐj, k = 2      (7) 

 
∑ 𝑋𝑖𝑗𝑘

12
𝑖=1  ≤ 4   Ɐj, k = 2      (8) 

 

Required number of bussers for the night shift 
∑ 𝑋𝑖𝑗𝑘

12
𝑖=1  ≥ 3   Ɐj, k = 3      (9) 

 
∑ 𝑋𝑖𝑗𝑘

12
𝑖=1  ≤ 5   Ɐj, k = 3      (10) 

 

2. Bussers should have one day off per week and work for six days, 

 

∑ ∑ 𝑋𝑖𝑗𝑘
3
𝑘=1

𝑔
𝑗=1  = 6  i = 1,2…,12     (11) 

 

3. All bussers should be scheduled to work on weekends 

 
∑ ∑ 𝑋𝑖𝑗𝑘

3
𝑘=1

𝑛
𝑖=1  = 12  j = 6,7      (12) 

 

4. Each busser should be assigned to only one of the daily shifts, 
 
∑ 𝑋𝑖𝑗𝑘

3
𝑘=1  ≤ 1   i = 1,2,…,12, Ɐj     (13) 

 

5. If a busser is assigned to the night shift, he/she should not be assigned to the morning shift the following day, 

 

𝑋𝑖𝑗𝑘 + 𝑋𝑖(𝑗+1)(𝑘−2) ≤ 1 i = 1…12, j = 1,2…,6, k=3     (14) 

 

4.4.2. Constraints for waiters 
1. Constraints on the maximum and minimum number of waiters to be assigned to each shift. 

 

Required number of waiters for the morning shift 
∑ 𝑋𝑖𝑗𝑘

𝑛
𝑖=13  = 1   Ɐj, k = 4      (16) 
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Required number of waiters for the mid-day shift 
∑ 𝑋𝑖𝑗𝑘

𝑛
𝑖=13  ≥ 2   Ɐj, k = 5      (17) 

 
∑ 𝑋𝑖𝑗𝑘

𝑛
𝑖=13  ≤ 3   Ɐj, k = 5      (18) 

 

Required number of waiters for the night shift 
∑ 𝑋𝑖𝑗𝑘

𝑛
𝑖=13  ≥ 2   Ɐj, k = 6      (19) 

 
∑ 𝑋𝑖𝑗𝑘

𝑛
𝑖=13  ≤ 3   Ɐj, k = 6      (20) 

 
2. Each waiter should be assigned to the morning shift only once per week, 

 

∑ 𝑋𝑖𝑗𝑘
𝑔
𝑗=1  ≤ 1   i = 13,1 4, ..., n, k = 4     (21) 

 
3. Waiters should have one day off per week and work for six days, 

 

∑ ∑ 𝑋𝑖𝑗𝑘
𝑡
𝑘=4

𝑔
𝑗=1  = 6  i = 13,14, …., n     (22) 

 

4. All waiters should be scheduled to work on weekends, 

 
∑ ∑ 𝑋𝑖𝑗𝑘

𝑡
𝑘=4

𝑛
𝑖=13  = 7  j = 6,7      (23) 

 

5. Each waiter should be assigned to only one of the daily shifts, 
 
∑ 𝑋𝑖𝑗𝑘

𝑡
𝑘=4  ≤ 1   i = 13,14, …, n, Ɐj    (24) 

 

6. If a waiter is assigned to the night shift, he/she should not be assigned to the morning shift the following day, 

 

𝑋𝑖𝑗𝑘 + 𝑋𝑖(𝑗+1)(𝑘−2) ≤ 1  i = 13, 14, …, n,  j = 1,…,6, k = 6    (25) 

 

4.4.3. Goal constraints 

1. Ensure that the number of shifts assigned to each busser in the morning, mid-day, and evening is as evenly distributed as possible. 

 

Night Shift; 

∑ 𝑋𝑖𝑗𝑘 
𝑔
𝑗=1 + 𝑑1𝑛𝑖  - 𝑑1𝑝𝑖   = 4   i = 1,2,…,12,  k = 3  (27) 

 

Mid-day Shift; 

∑ 𝑋𝑖𝑗𝑘 
𝑔
𝑗=1 + 𝑑2𝑛𝑖  - 𝑑2𝑝𝑖  = 3   i = 1,2,…,12, Ɐj, k = 2  (28) 

 

Morning Shift; 

∑ 𝑋𝑖𝑗𝑘
𝑔
𝑗=1  + 𝑑3𝑛𝑖  - 𝑑3𝑝𝑖   = 2   i = 1,2,…,12,  Ɐj, k = 1  (29) 

 

2. Ensure that the number of shifts assigned to each waiter in the mid-day, and evening is as evenly distributed as possible. 

 

Night Shift; 

∑ 𝑋𝑖𝑗𝑘 
𝑔
𝑗=1 + 𝑑5𝑛𝑖  - 𝑑5𝑝𝑖   = 3   i = 13,14…n, Ɐj, k = 6  (30) 

 

Mid-day Shift; 

∑ 𝑋𝑖𝑗𝑘 
𝑔
𝑗=1 + 𝑑6𝑛𝑖  - 𝑑6𝑝𝑖  = 3   i = 13,14,…,n, Ɐj, k = 5  (31) 

 

3. Ensure that all waiters and bussers work on Friday as much as possible. 

 

Bussers’ Constraint; 
∑ 𝑋𝑖𝑗𝑘

3
𝑘=1  + 𝑑4𝑛𝑖  - 𝑑4𝑝𝑖  = 1    k = 1,2,3, i = 1,2,…,12, j = 5  (32) 

 
Waiters’ Constraint; 
∑ 𝑋𝑖𝑗𝑘

𝑡
𝑘=4  + 𝑑7𝑛𝑖  - 𝑑7𝑝𝑖  = 1    k = 4,5,6, i = 13,14,…,19, j = 5  (33) 
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4.5. Objective Function 

 

MinZ = (∑  𝑑1𝑛𝑖  − 𝑑1𝑝𝑖 
12
𝑖=1 +  𝑑2𝑛𝑖  −  𝑑2𝑝𝑖 + 𝑑3𝑛𝑖  - 𝑑3𝑝𝑖 + 𝑑4𝑛𝑖  + ∑  𝑑5𝑛𝑖  −  𝑑5𝑝𝑖

19
𝑖=13 + 𝑑6𝑛𝑖  − 𝑑6𝑝𝑖 + 𝑑7𝑛𝑖  ) (34)

           

In the solution of the developed model, a computer with Intel Core i5, 2.30 GHz, 6 GB memory and Windows 10 operating system 

was used. The GAMS 22.5 package program was used to solve the model. With the solution of the model, weekly work plans of the 

busser and waiter personnel in the restaurant were created. 

 

The weekly shift schedule of the bussers is shown in Table 2, and the weekly shift schedules of the waiters are shown in Table 3. In 
parallel with the model constraints, the shifts of all personnel were fairly distributed. All busser and waiter staff were assigned to work 

six days a week. On weekends, all bussers and waiters were assigned to work in different shifts. No assignments were made to morning 

shifts after night shifts. While it is requested that the personnel assignments be as balanced as possible, all personnel are expected to 

work as much as possible on Fridays. In parallel with this restriction, while all the bussers are on duty on Friday, only one waiter is off 

on Friday. 

 

Table 2. Shift Schedule for Bussers 

  1 2 3 4 5 6 7 

  (Monday) (Tuesday) (Wednesday) (Thursday) (Friday) (Weekend) (Weekend) 

Morning B2 B1 B3 B1 B12 B1 B1 

08:00- 18:00 B5 B8 B4 B4 B10 B3 B4 

  -   - B11 B8 B9 B9 B11 

Mid-day B4 B3 B1 B9 B1 B4 B12 

12:00- 22:00 B7 B6 B2 B11 B3 B7 B9 

 B12 B10 B8 B10 B5 B11 B5 

  -  -  B12  - B6 B6 B10 

Night B6 B7 B6 B2 B2 B2 B2 

16:00- 02:00 B11 B12 B10 B3 B4 B10 B6 

 B9 B9 B5 B5 B11 B5 B3 

 -  -  -  B7 B7 B12 B7 

   - -  -  -  B8 B8 B8 

 

Table 3. Shift Schedule for Waiters 

                    1 2 3 4 5 6 7 

  (Monday) (Tuesday) (Wednesday) (Thursday) (Friday) (Weekend) (Weekend) 

Morning 
W2 W3 W7 W4 W6 W5 W1 

08:00- 18:00 

Mid-Day W3 W5 W4 W3 W7 W1 W3 

12:00- 22:00 W7  W7 W5 W5 W5 W4 W4 

  - - -  -  -  W7 W5 

Night W1 W4 W1 W1 W1 W6 W6 

16:00- 02:00 W4 W6 W2 W2 W2 W2 W2 

  W6 - W6  - W3 W3 W7 

 

One of the constraints is that the bussers and waiters have one day off per week. The days off of the bussers are shown in Table 4. 

Accordingly, four bussers are off on Monday, four on Tuesday, two on Wednesday, and two on Thursday. The days off of waiters are 

shown in Table 5. One of the waiters is off on Monday, two on Tuesday, one on Wednesday, two on Thursday and one on Friday. In 

line with the constraints determined in the model, no personnel were considered to be off at the weekend. As a result of the modelling, 

shift assignments of all service personnel were carried out in a balanced way in line with the operational expectations. 
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Table 4. Days Off for Bussers 

Busser No: B1 B2 B3 B4 B5 B6 

Day Off: Monday Tuesday Monday Tuesday Tuesday Thursday 

Busser No: B7 B8 B9 B10 B11 B12 

Day Off: Wednesday Monday Wednesday Monday Tuesday Thursday 

Table 5. Days Off for Waiters 

Waiter No: W1 W2 W3 W4 W5 W6 W7 

Day Off: Tuesday Tuesday Wednesday Friday Monday Thursday Thursday 

 

5. Conclusion and Suggestions 

 

Personnel scheduling aims to determine the working periods of employees considering the staffing needs in line with business 

objectives. Such scheduling plays a crucial role in restaurant operations as incorrect staffing levels and shift arrangements can impact 

business profitability. Additionally, having employees work at a high pace and for long durations can have a negative effect on job 

performance and service quality. In this context, various mathematical modelling methods can be used to assign employees to shifts in 

a fair and balanced manner. Goal programming can provide results that are closest to the desired or ideal assignment conditions.  
Therefore, when it is not possible to achieve certain desired or ideal assignment conditions due to specific constraints, goal 

programming can help find a more flexible and closer-to-ideal solution. This study aims to create shift schedules for the service staff 

at a leading restaurant chain's branch in Eskişehir, Turkey. The study makes an important contribution to the literature as there are few 

studies related to the scheduling of restaurant employees. In the first stage of the research, a mathematical model is created, parameters 

are defined, decision variables are identified, and constraints are established based on business and personnel preferences. As a result 

of the study, separate work schedules are created for bussers and waiters. Different numbers of personnel are required on different days 

and shift periods for bussers and waiters in the restaurant. The aim is to assign personnel in a fair and equal manner. By considering 

business objectives, personnel preferences, and shift characteristics, shift schedules are created using the goal programming method. 

As a result of the study, each employee is ensured to work six days a week, with one day off. Weekends are the busiest days for the 

restaurant. Since weekends cannot be given as days off to the employees, shift assignments are made in a way that all personnel serve 

on those days. Night shifts end at 02:00. Assigning a staff member to a morning shift at 08:00 on the following day after working a 
night shift can create problems in terms of the employee's quality of life and job performance. Therefore, an employee assigned to the 

night shift is not assigned to the morning shift on the following day. Fridays are not as busy as weekends, but they are busier compared 

to other weekdays. The business expects all employees to work on Fridays if possible. In the generated shift schedule, except for one 

employee, all employees are assigned to work on Fridays. The results of this study can help restaurant businesses have knowledge 

about personnel scheduling and create work plans more effectively. This can contribute to creating a harmonious and trustful 

environment within the organization while enhancing employee performance. Imbalanced and unfair shift assignments within the 

organization can trigger organizational cynicism and negatively affect employee organizational commitment. 

  

Balanced and fair distribution of shifts can contribute to cost savings in management while enhancing the quality of work life for 

employees. When it comes to arranging work shifts, restaurant managers encounter two-fold difficulties: dealing with having too many 

staff members which leads to high labor expenses, and having too few staff members, which increases the risk of service mistakes 
(Choi, Hwang and Park, 2009). Mental and physical burdens created by unbalanced shift plans on employees may cause a decrease in 

the performance of personnel who are in one-to-one communication with the customer. Customer dissatisfaction will cause the 

restaurant to lose customers. A high turnover rate will bring along various financial and time costs, such as hiring new staff and training 

costs. Fair staff scheduling in restaurants addresses challenges by distributing shifts equitably among employees, enhancing morale 

and engagement, reducing turnover, and improving service quality while minimizing errors. Similar goal programming applications in 

restaurants can ensure these benefits. Moreover, this approach helps reduce disputes and ensure legal compliance by avoiding overtime, 

ultimately resulting in a positive workplace culture and customer satisfaction.  

 

This study has several limitations. First of all, this study was carried out in a restaurant in Eskişehir. Different restaurants may have 

different constraints, needs and purposes. In future studies, shift schedules for service personnel in fast-food restaurants, fine-dining 

restaurants, and other restaurants with different needs and constraints can be created using the goal programming method. New models 

can be developed by adding different constraints and personnel preferences to the model. However, goal programming models may 
not be an effective solution method as they can push the memory and speed limits of computers when dealing with large-scale problems. 

Various meta-heuristic methods can be used to address large-scale personnel scheduling problems in restaurants. In this study, it is 

limited to the data that the restaurant can provide. Various data, such as employee preferences, employee salaries, and overtime wages, 

could not be obtained, and these constraints could not be added to the model. By adding these constraints in future studies, the results 

can be compared. 

 

 

 



UMAGD, (2023) 15(3), s123-s132, İnan 

131 

References 

 

Ahamad, S. N. S., & Ghani, N. H. A. (2023). A Binary Integer Programming Model for Personnel Scheduling: A Case Study at Fast-

Food Restaurant in Johor. Journal of Advanced Research in Applied Sciences and Engineering Technology, 30(3), 334-347. 

 
AhmadBeygi, S., Cohn, A., & Weir, M. (2009). An integer programming approach to generating airline crew pairings. Computers & 

Operations Research, 36(4), 1284–1298. https://doi.org/10.1016/j.cor.2008.02.001. 

 

Akhundov, N., Tahirov, N., & Glock, C. H. (2022). Optimal Scheduling of Waitstaff with Different Experience Levels at a Restaurant 

Chain. INFORMS Journal on Applied Analytics, 52(4), 324-343. 

 

Aksoy, Ş. K., Gün, T., & Çı̇çek, H. (2021). Turizm Sektöründe Vardiyali Çalışma Sisteminin Çalışan Mutluluğuna Etkisi. Turizm 

Ekonomi ve İşletme Araştırmaları Dergisi, 3(2). 

 

Atmaca, E., Pehlı̇van, C., Aydoğdu, C. B., & Yakici, M. (2012). Hemşire çizelgeleme problemi ve uygulaması. Erciyes Üniversitesi 

Fen Bilimleri Enstitüsü Dergisi, 28(4):351-358. 

 

Bektur, G., & Hasgül, S. (2013). Kidem Seviyelerine Göre İşgücü Çizelgeleme Problemi: Hizmet Sektöründe Bir Uygulama. Afyon 

Kocatepe Üniversitesi, İİBF Dergisi,15(2), 385-402. 

 

Bolayır, B.,& Ergülen, A. (2022). Otel Personelinin Optimal İşgücü Planlaması: Saf Tamsayılı Programlama Uygulaması, Kastamonu 
Üniversitesi İktisadi ve İdari Bilimler Fakültesi Dergisi, 24(2), 178-196. https://doi.org/10.21180/iibfdkastamonu.1105411 

 

Çalişkan, O., & Ünüsan, Ç. (2011). Otel Çalışanlarının Kurumsal Sosyal Sorumluluk Algısının İş Tatmini ve İşte Kalma Niyetine 

Etkisi. Anatolia: Turizm Araştırmaları Dergisi, 22(2), 154-166. 

 

Choi, K., Hwang, J., & Park, M. (2009). Scheduling Restaurant Workers to Minimize Labor Cost and Meet Service Standards. Cornell 

Hospitality Quarterly, 50(2), 155–167. https://doi.org/10.1177/1938965509333557. 

 

Ciritcioğlu, C., Akgün, S., Varli, E., & Eren, T. (2017). Shift Scheduling Problem a Solution Suggestion for Safety Officers in 

University of Kırıkkale. Uluslararası Muhendislik Arastirma ve Gelistirme Dergisi, 9(2), 1–23. 

https://doi.org/10.29137/umagd.351463 

 

Davras, G. M. (2017). Konaklama işletmelerinde alternatif vardiya çizelgeleme modeli. Dokuz Eylül Üniversitesi Sosyal Bilimler 

Enstitüsü Dergisi, 19(3), 471-489. https://doi.org/10.16953/deusosbil.311304 

 

Deng, G.-F., & Lin, W.-T. (2011). Ant colony optimization-based algorithm for airline crew scheduling problem. Expert Systems with 

Applications, 38(5), 5787–5793. https://doi.org/10.1016/j.eswa.2010.10.053 

 

Ernst, A. T., Jiang, H., Krishnamoorthy, M., & Sier, D. (2004). Staff scheduling and rostering: A review of applications, methods and 

models. European Journal of Operational Research, 153(1), 3–27. https://doi.org/10.1016/S0377-2217(03)00095-X 

 

Eroğlu, E. (2021). Yöneylem Araştırması. İstanbul Üniversitesi Açık ve Uzaktan Eğitim Fakültesi Yayınları. 

Goh, C. (2019). Optimizing accounting decision making using goal programming. Journal of Corporate Accounting & Finance, 30(1), 

161-168. 

 

Hao, G., Lai, K. K., & Tan, M. (2004). A neural network application in personnel scheduling. Annals of Operations Research, 128, 

65-90. 

 

Ingolfsson, A., Campello, F., Wu, X., & Cabral, E. (2010). Combining integer programming and the randomization method to schedule 

employees. European Journal of Operational Research, 202(1), 153–163. https://doi.org/10.1016/j.ejor.2009.04.026 

 



UMAGD, (2023) 15(3), s123-s132, İnan 

132 

Jafari, H., & Salmasi, N. (2015). Maximizing the nurses’ preferences in nurse scheduling problem: Mathematical modeling and a meta-

heuristic algorithm. Journal of Industrial Engineering International, 11(3), 439–458. https://doi.org/10.1007/s40092-015-0111-0 

 

Kassa, B. A., & Tizazu, A. E. (2013). Personnel scheduling using an integer programming model- an application at Avanti Blue-Nile 

Hotels. SpringerPlus, 2(1), 333. https://doi.org/10.1186/2193-1801-2-333 

 

Laga, S. A., & Sarno, R. (2018). Time and Cost Optimization Using Goal Programming and Priority Scheduling. In 2018 International 

Seminar on Application for Technology of Information and Communication (pp. 35-40). IEEE. 
 

Levine, D. (1996). Application of a hybrid genetic algorithm to airline crew scheduling. Computers & Operations Research, 23(6), 

547-558. 

 

Nasir, D. S. M., Sabri, N. D. A., Shafii, N. H., & Hasan, S. A. (2022). Shift Scheduling with the Goal Programming Approach in Fast-

Food Restaurant: McDonald’s in Kelantan. Journal of Computing Research and Innovation, 7(1), 104-112. 

 

Nobil, A. H., Sharifnia, S. M. E., & Cárdenas-Barrón, L. E. (2022). Mixed integer linear programming problem for personnel multi-

day shift scheduling: A case study in an Iran hospital. Alexandria Engineering Journal, 61(1), 419–426. 

https://doi.org/10.1016/j.aej.2021.06.030, 

 

Noor, N. M., Alwadood, Z., & Adnan, N. C. (2022). A Mixed Integer Linear Programming Model for Crew Scheduling At Fast Food 

Restaurant. International Journal of Social Science Research, 4(2), 89-99. 

 
Öztürk, A. (2009). Yöneylem Araştırması. Ekin Yayınevi, Bursa, Türkiye. 

 

Supciller, A. A., & Erbilek, P. (2021). Analitik hiyerarşi prosesi ve hedef programlama ile bir üniversite kütüphanesindeki kısmi 

zamanlı personellerin çizelgelenmesi. Pamukkale University Journal of Engineering Sciences, 27(1), 1–12. 

https://doi.org/10.5505/pajes.2020.86383 

 

Varli, E., & Eren, T. (2017). Vardiya Çizelgeleme Problemi ve Bir Örnek Uygulama. Bilişim Teknolojileri Dergisi, 185–185. 

https://doi.org/10.17671/gazibtd.309302 

 

Varli, E. ve Eren T. (2017). Hemşire Çizelgeleme Problemi ve Hastanede Bir Uygulama. Akademik Platform, 5-1, 34-40. 

 

Wang, X., Ferreira, F. A. F., & Chang, C.-T. (2022). Multi-objective competency-based approach to project scheduling and staff 

assignment: Case study of an internal audit project. Socio-Economic Planning Sciences, 81, 101182. 

https://doi.org/10.1016/j.seps.2021.101182 

 

 

 


