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ABSTRACT1 

Article History Production planning is an important thing in company management. Every company aims to seek maximum profit 
in its business activities, so it must be able to utilize its resources as optimally as possible. This study was 
conducted to determine whether or not any production planning that has been implemented at Istana Roti Hilyah 
Bakery is optimal. This research aimed to maximize revenue and profit, minimize production costs and raw 
material usage, and optimize production quantities using the sequential linear goal programming method and the 
simplex modification method with the assistance of LINGO software. Based on the study's results, the revenue 
increased by IDR 60,000, and the profit increased by IDR 66,679. The minimization value of production costs 
decreased by IDR 6,679, with the production amount of White Bread as many as 60 pcs, Almond Crumble Bread 
as many as 45 pcs, Chocolate Crumble Bread as many as 50 pcs, Wheat Bran Bread as many as 55 pcs, Sweet 
Comb Bread as many as 82 pcs and Jam Comb Bread as many as 84 pcs.  
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1. Introduction 

Along with the development of the times and the rapid development of science, companies that offer products 

are also increasingly numerous with intense competition. [1]. The times and the rapid development of science also make 

more various products sold in the market, so it is necessary to have the ability to meet consumer demand promptly as 

well as product quality and appropriate costs. It makes every company obliged to think about production planning 

carefully and must have innovation and effort to meet consumer demand, which in this case is production and marketing; 

they must also have good production planning to maintain the company's financial stability [2]. 

Production is the process of making raw materials into finished materials that have selling value and can be used 

in everyday life by consumers[2]. Production planning is a management effort to plan the basics of the production 

process and material flow, so as to produce the required products in time at the minimum possible cost and organize and 

analyze the organization and coordination of materials, machinery and equipment, human power and other actions 

needed [3]. According to (Chowdary and Slomp, 2002) [4], companies should pay attention to consumer demand in 

production planning and three elements: consumers, products, and manufacturing processes. 

The goal of every company, whether engaged in manufacturing or services, is to obtain maximum profit or reduce 

the most minimal costs. Producing large quantities does not always guarantee maximum profit. Fast business changes 

require companies to be more adaptable, resilient, able to quickly change direction, and focus attention on consumers 

[5]. 

Methods that can be used to solve Goal Programming problems include the Sequential Linear Goal Programming 

Method and the Simplex Modification Method with the assistance of LINGO software. LINGO software is widely used 

to solve maximization and minimization problems by entering data in linear formulas [6]. Sequential linear goal 

programming is a method that can solve problems consisting of two or more variables. It is solved by creating an iteration 

table. Then, the solution is determined individually, starting from the priority and continuing to the last priority [7]. 

Modified Simplex is also a method that can solve problems of two or more variables and is solved by making an iteration 

table. The model variables are placed at the top in the simplex modification method table, starting with the decision 

variables column and then the negative and positive deviation variables [8]. 

Istana Roti Hilyah Bakery is an industry that produces several types of bread in Batu Merah, Ambon City, 

Maluku. The bakery owner wants the right solution to find out how to optimize the business that is currently being 

carried out. The owner of this bakery wants to maximize revenue and profit, minimize production costs, minimize the 

use of raw materials, and optimize production targets.  

Several studies on goal programming optimization problems have been done before. Among them is research on 

optimizing production in bread companies through a goal programming approach [9], optimization of peanut bread 

production planning using the goal programming method [10], and optimization of RoPi (Roti Bikin Hepi) product 

planning using the simplex modification method [11]. 

Based on the reasons mentioned earlier, good production planning is needed to create an optimum production 

condition, which will cause a company to work at an optimal capacity using the company's resources. Goal programming 

is one form of development that solves linear programming and has more than one objective function. [12]. This program 

is a development of Linear Programming or linear programs that can only solve one objective function. [13]. The 

approach used by Goal Programming is to minimize the deviation between the goals set and the effort to be made within 

target constraints [14]. 

 

 

2. Research Methods 

The data used in this study were secondary data obtained from Istana Roti Hilyah Bakery, Batu Merah, Ambon, 

in 2022. The data was obtained as Bread Type Data, Production Target Data for Each Type of Bread, Raw Material 

Availability and Price Data, Raw Material Composition Data for Bread, and Selling Price Data for each Type of Bread. 

The following are the research stages used in this study: 

a. Starting Research 

b. Determining the Case Study 

c. Retrieving Data 

d. Analyzing and processing Data  

e. Creating a Goal Programming Model 

f. Solution of goal programming model using sequential linear goal programming method and modified simplex 

method 

g. Discussion and Conclusion 

 

2.1 Goal Programming 

Goal Programming was first introduced by A. Charnes and W. M. Cooper in 1961. Then, it was developed by 

Tamiz et al. [15] and Ignizio [16] so that the goal programming method can be used operationally. Goal programming 
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is a method developed from linear programming. However, it is different from linear programming because the goal 

function of the goal programming method is to minimize the deviation of each goal so that the results achieved can be 

optimal without ignoring other goals [17]. In everyday life, the problem faced is not only one but can be more than one 

and has many objectives. Therefore, this goal programming method can be used for problems with many goals. [18].  

The basic concept of Goal Programming is whether or not the goal can be achieved. A goal will be expressed in an 

optimization that provides a result as close as possible to the goal. Therefore, the goal of programming is to minimize 

the deviation of each target to be achieved. [19]. Goal programming is used to optimize the allocation of time and costs 

in business management. Solving goal programming is done in stages or preemptively [20]. 

[21] The general form of Goal Programming can be written as follows: 

Objective Function: Minimize 

𝑍 = ∑ 𝑑𝑖
+ + 𝑑𝑖

−𝑀
𝑖=1          (1) 

Obstacles 

∑ 𝑎𝑖𝑗𝑥𝑗 − 𝑑𝑖
+ + 𝑑𝑖

− = 𝑏𝑖
𝑛
𝑗=1         (2) 

Nonnegative constraints 

𝑥𝑗 , 𝑑𝑖
−, 𝑑𝑖

+ ≥ 0         (3) 

 
 

2.2 Sequential Linear Goal Programming Method 

The sequential linear goal programming method is often called preemptive goal programming. Preemptive goal 

programming is used when the goal function requires a sequence of objectives so that the priority level will be carried 

out on the deviation variables. The first step in using the sequential linear goal programming method starts by 

determining one goal considered the most important of the other goals and placing the goal function as the top priority. 

The primary goal is considered much more important than the secondary goal, and the secondary goal is much more 

important than the third goal. This means that lower-order objectives will only be completed if the higher-order 

objectives have been completed. In this case, the goal ordering system can be written as follows: 

          𝑃1 > 𝑃2 > ⋯ > 𝑃𝐾                       (4) 

   

The general form of the sequential linear goal programming method is: 

 

                    min 𝑧 = ∑ 𝑃𝑘(𝑑𝑖
+ + 𝑑𝑖

−)𝑚
𝑖=1                                                 (5) 

 

The following is the algorithm for solving the sequential linear goal programming method [22]: 

a. K = Number of Priorities 

b. Starting from k = 1 

c. Determining the decision model formulation for the k-th priority  

d. Solving the decision model using the simplex method.  

e. Determining 𝑘 = 𝑘 + 1if k > K, then go to step 6; if k < K, then return to step 3 

f. Obtaining optimal solution result 𝑥∗. Stop 

 

2.3 Modified Simplex Method 

The modified simplex method is one of the alternative methods that can be used to solve goal programming 

problems containing three or more decision variables. In the modified simplex table for goal programming, the model 

variables are placed at the top, starting with the column of decision variables, then negative deviation variables and 

positive deviation variables. [8]. The following is the algorithm for solving the modified simplex method: 

 

a. Formulating the initial table Modified Simplex 

b. Checking if 𝐶𝑗 − 𝑍𝑗 ≥ 0, then the optimal solution is obtained, and Step 6 is performed. 𝐶𝑗 − 𝑍𝑗 ≤ 0, then proceed 

to Step 3 

c. Specifying the key column. The selected key column has the 𝐶𝑗 − 𝑍𝑗, and the key row has the smallest positive value. 

Determining the key row value is done by dividing the value 𝑏𝑖 by the ratio in the key. 

d. Creating the next simplex modification table. Transforming the variable rows 

e. Returning to Step 2 

f. Obtaining optimal solution result. Stop 
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3. Results and Discussion 

The initial step of this production planning formulation model is to collect all data related to the objectives to be 

achieved in production planning. Before obtaining the optimal solution, the steps taken are to form a mathematical model 

of the problem in the form of goal programming by determining the decision variables, constraint functions, and 

objective functions that must be resolved. The decision variables in this problem are six bread types, denoted in the form 

of notation 𝑥𝑗 with j = 1, 2, 3, 4, 5, 6. The decision variables for optimizing bread productivity are: 

 

𝑋1 = White Bread 

𝑋2 = Almond Crumble Bread 

𝑋3 = Chocolate Crumble Bread 

𝑋4 = Wheat Bran Bread 

𝑋5 = Sweet Comb Bread 

𝑋6 = Jam Comb Bread 

 

The next step is to mathematically model the objective function and constraint function until the optimal function is 

obtained to produce the deviation value by adding priority to the constraint function. The objective function of this 

problem is that the deviation variables can be minimized according to the priority level set by Istana Roti Hilyah Bakery 

so that it can be modelled as follows: 

 

𝑝1: min (𝑑7
− + 𝑑8

−)

𝑝2: min (𝑑9
+)

𝑝3: min(∑ 𝑑𝑖
+21

𝑖=10 )

𝑝4: min(∑ 𝑑𝑖
−27

𝑖=22 )}
 
 

 
 

                                                                          (6) 

 

Substitute Eq. (6) into Eq. (5) to form the goal programming model in the Eq. (7), below: 

 

min 𝑧 = ∑ 𝑃𝑘(𝑑𝑖
+ + 𝑑𝑖

−)4
𝑖=1  untuk 𝑖 = 7, 8, … , 27                               (7) 

 

The constraint functions in this model are revenue costs, profit costs, production costs, bread raw materials, and the 

production amount of each product with the following constraint functions: 

 

(i) Priority 1 (𝑝1) 
In this priority, the objective is to maximize revenue and profit. The revenue and profit targets can be seen in Table 

1 and Table 2, with the deviation variables that must be minimized are 𝑑7
− and 𝑑8

−. 

 
Table 1. Revenue Data for Each Type of Bread 

No. Type of Bread Selling Price 

(IDR ) 

Income Limit (IDR) 

1 White Bread 18.000  

 

6.420.000 

2 Almond Crumble Bread 23.000 

3 Chocolate Crumble Bread 21.000 

4 Wheat Bran Bread 15.000 

5 Sweet Comb Bread 15.000 

6 Jam Comb Bread 15.000 

                      Data Source: Istana Roti Hilyah Bakery, Ambon 

 

 

Table 2. Profit Data for Each Type of Bread 

No. Type of Bread Selling Price 

(IDR ) 

Profit (IDR) Profit Limit (IDR) 

1 White Bread 18.000 4.578  

 

1.658.760 

2 Almond Crumble Bread 23.000 4.718 

3 Chocolate Crumble Bread 21.000 4.993 

4 Wheat Bran Bread 15.000 4.289 

5 Sweet Comb Bread 15.000 4.404 

6 Jam Comb Bread 15.000 4.664 

  Data Source: Istana Roti Hilyah Bakery, Ambon 

 

(i) Priority 2 (𝑝2) 
The goal of this priority is to minimize production costs. Production cost data can be seen in Table 3, with variable 

deviations that must be minimized as 𝑑9
+. 
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Table 3. Production Cost Data for Each Type of Bread 

No. Type of Bread Production cost 

(IDR ) 

Production Cost Limit 

(IDR ) 

1 White Bread 13.422  

 

4.761.240 

2 Almond Crumble Bread 18.282 

3 Chocolate Crumble Bread 16.007 

4 Wheat Bran Bread 10.711 

5 Sweet Comb Bread 10.596 

6 Jam Comb Bread 10.336 

    Data Source: Istana Roti Hilyah Bakery, Ambon 

 

(ii) Priority 3 (𝑝3) 
The goal to achieve this priority is to minimize using raw materials. Data on the composition of raw materials for 

each type of bread and the availability of raw materials can be seen in Table 4, with the deviation variables that must 

be minimized as ∑ 𝑑𝑖
+21

𝑖=10 . 

 
Table 4. Raw Material Composition for Each Type of Bread and Raw Material Availability 

No. 
Raw Material 

Type of Bread (gr) 

Type of Bread Raw Material 

Availability/Day (gr) 𝑋1 𝑋2 𝑋3 𝑋4 𝑋5 𝑋6 

1 Wheat Flour 500 450 450 300 300 300 140.000 

2 Egg 2 2 2 1 2 1 650 

3 Granulated 

Sugar 

25 45 45 20 80 30 16.000 

4 Brown Sugar - - - 45 - - 2.500 

5 Yeast 10 10 10 8 8 8 3.500 

6 Bread Softener 4 4 4 2 2 2 1.500 

7 Butter  45 45 45 30 30 30 14.000 

8 Salt 8 6 6 4 4 4 2.000 

9 Almond - 55 - - -  2.500 

10 Chocolate - - 50 - - - 2.500 

11 Jam - - - - - 35 3.000 

12 Coconut - - - 60 - - 3.500 

Data Source: Istana Roti Hilyah Bakery, Ambon 

 

(iii) Priority 4 (𝑝4) 
In this priority, the objective is to optimize the production target. The production target data for each type of bread 

can be seen in Table 5, with the deviation variables that must be minimized as ∑ 𝑑𝑖
−27

𝑖=22 . 
 

Table 5. Production Target of Each Type of Bread 

No. Type of Bread Production Quantity (Per Day) 

1 White Bread 60 

2 Almond Crumble Bread 60 

3 Chocolate Crumble Bread 60 

4 Wheat Bran Bread 60 

5 Sweet Comb Bread 60 

6 Jam Comb Bread 60 

          Data Source: Istana Roti Hilyah Bakery, Ambon 

 
Based on Table 1 - Table 5, the form of the goal programming model below is obtained: 

 

Minimize: 𝑍 = 𝑃1(𝑑7
− + 𝑑8

−) + 𝑃2𝑑9
+ + 𝑃3∑ 𝑑𝑖

+ + 𝑃4∑ 𝑑𝑖
−27

𝑖=22
21
𝑖=10  

 

With constraints:  

18000𝑥1 + 23000𝑥2 + 21000𝑥3 + 15000𝑥4 + 15000𝑥5 + 15000𝑥6 + 𝑑7
− − 𝑑7

+ = 6420000 

4578𝑥1 + 4718𝑥2 + 4993𝑥3 + 4289𝑥4 + 4404𝑥5 + 4664𝑥6 + 𝑑8
− − 𝑑8

+ = 1658760 

13422𝑥1 + 18282𝑥2 + 16007𝑥3 + 10711𝑥4 + 10596𝑥5 + 10336𝑥6 + 𝑑9
− − 𝑑9

+ = 4761240 

500𝑥1 + 450𝑥2 + 450𝑥3 + 300𝑥4 + 300𝑥5 + 300𝑥6 + 𝑑10
− − 𝑑10

+ = 140000 

2𝑥1 + 2𝑥2 + 2𝑥3 + 1𝑥4 + 2𝑥5 + 1𝑥6 + 𝑑11
− − 𝑑11

+ = 650 

25𝑥1 + 45𝑥2 + 45𝑥3 + 20𝑥4 + 80𝑥5 + 30𝑥6 + 𝑑12
− − 𝑑12

+ = 16000 

45𝑥4 + 𝑑13
− − 𝑑13

+ = 2500 

10𝑥1 + 10𝑥2 + 10𝑥3 + 8𝑥4 + 8𝑥5 + 8𝑥6 + 𝑑14
− − 𝑑14

+ = 3500 

4𝑥1 + 4𝑥2 + 4𝑥3 + 2𝑥4 + 2𝑥5 + 2𝑥6 + 𝑑15
− − 𝑑15

+ = 1500 

45𝑥1 + 45𝑥2 + 45𝑥3 + 30𝑥4 + 30𝑥5 + 30𝑥6 + 𝑑16
− − 𝑑16

+ = 14000 

8𝑥1 + 6𝑥2 + 6𝑥3 + 4𝑥4 + 4𝑥5 + 4𝑥6 + 𝑑17
− − 𝑑17

+ = 2000 

55𝑥2 + 𝑑18
− − 𝑑18

+ = 2500 
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50𝑥3 + 𝑑19
− − 𝑑19

+ = 2500 

35𝑥6 + 𝑑20
− − 𝑑20

+ = 3000 

60𝑥4 + 𝑑21
− − 𝑑21

+ = 3500 

𝑥1 + 𝑑22
− − 𝑑22

+ = 60 

𝑥2 + 𝑑23
− − 𝑑23

+ = 60 

𝑥3 + 𝑑24
− − 𝑑24

+ = 60 

𝑥4 + 𝑑25
− − 𝑑25

+ = 60 

𝑥5 + 𝑑26
− − 𝑑26

+ = 60 

𝑥6 + 𝑑27
− − 𝑑27

+ = 60 

𝑥𝑖 , 𝑑𝑖
−, 𝑑𝑖

+ ≥ 0 

𝑖 = 1, 2, … , 27 

 

Based on calculations using LINGO software, the results obtained by the sequential linear goal programming method 

and the simplex modification method provide recommendations to Istana Roti Hilyah Bakery so that the production 

planning carried out can be optimized while still paying attention to the order of priority. These results can be seen in 

Table 6 below: 

 
Table 6. Optimal Production Planning Solution Based on LINGO Software Output 

Priority  Goal 𝒅𝒊
+ 𝒅𝒊

− Target Optimal Description  

1 Goal 7 60.000 0 6.420.000 6.480.000 Achieved 

 Goal 8 66.679 0 1.658.760 1.725.000  

2 Goal 9 0 6.679 4.761.240 4.754.561 Achieved 

3 Goal 10 0 950 140.000 139.050 Achieved 

 Goal 11 0 37 650 613  

 Goal 12 0 45 16.000 15.955  

 Goal 13 0 25 2.500 2.475  

 Goal 14 0 182 3.500 3.318  

 Goal 15 0 438 1.500 1.062  

 Goal 16 0 395 14.000 13.605  

 Goal 17 0 66 2.000 1.934  

 Goal 18 0 25 2.500 2.475  

 Goal 19 0 0 2.500 2.500  

 Goal 20 0 60 3.000 2.940  

 Goal 21 0 200 3.500 3.300  

4 Goal 22 0 0 60 60 Not Achieved 

 Goal 23 0 15 60 45  

 Goal 24 0 10 60 50  

 Goal 25 0 5 60 55  

 Goal 26 22 0 60 82  

 Goal 27 24 0 60 84  

 

Based on the results and analysis of the two-goal programming solution methods described in Table 6, it can be 

concluded that: 

1. The objective of maximizing revenue and profit has been met, with a negative deviation value of 0. (𝑑7
− dan 𝑑8

−) 
The positive deviation value for revenue (𝑑7

+) is worth 60,000, and the positive deviation value for profit (𝑑8
+) is 

66,679. It means an additional revenue of IDR 60,000 and a profit of IDR 66,679. 

2. The goal of minimizing production costs, which include raw material costs and labour costs, so as not to exceed the 

limit has been met, with a positive deviation value of 6,679. (𝑑9
+) value of 6,679. It means that there is a reduction 

in production costs of IDR 6,679. 

3. The goal of minimizing the use of raw materials not to exceed the availability limit has been met, with a positive 

deviation value of (∑ 𝑑𝑖
+)21

𝑖=10 , which is 0. 

4. The goal of optimizing the amount of bread production with the availability and cost of raw materials to get 

maximum revenue and profit has not been met because there are negative deviation values that are not equal to 0. 

The negative deviation values include 𝑑23
− =15, 𝑑24

− =10 and 𝑑25
− =5. The positive deviation values that are not zero 

are 𝑑26
+ =22 and 𝑑27

+ =24. It means that to achieve all the desired goals, the company must produce White Bread (𝑥1) 
as many as 60 pcs, Almond Crumble Bread (𝑥2) as many as 45 pcs, Chocolate Crumble Bread (𝑥3) as many as 50 

pcs, Wheat Bran Bread as many as (𝑥4) 55 pcs, sweet comb bread (𝑥5) 82 pcs and jam comb bread (𝑥6) as many as 

84 pcs.  
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4. Conclusion 

Based on the results of the research that has been carried out, it can be concluded that: 

1. The revenue obtained by Istana Roti Hilyah Bakery was IDR 6,480,000, and the profit was IDR 1,725,439. This 

value means there was an increase in revenue and profit compared to before using the sequential linear goal 

programming method and simplex modification. Revenue increased by IDR 60,000, and profit increased by IDR 

66,679. 

2. The production cost of Istana Roti Hilyah Bakery before using the sequential linear goal programming method and 

simplex modification was IDR 4,761,240, and after using the two methods, the production cost was IDR 4,754,561; 

this means that there was a decrease in costs of IDR .6,679. Furthermore, the goal of minimizing the use of raw 

materials so as not to exceed the limits of availability/stock of raw materials has also been fulfilled. 

3. The optimal production planning that Istana Roti Hilyah Bakery must carry out to achieve all its priority objectives 

is to produce 60 pcs of White Bread, 45 pcs of Almond Crumble Bread, 50 pcs of Chocolate Crumble Bread, 55 pcs 

of Wheat Bran Bread, 82 pcs of sweet comb bread. 
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