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Abstract 

Keripik Cinta Mas Hendro is a micro, small, and medium enterprise (MSME) operating in the snack 

industry, specializing in the production of various types of chips. This MSME struggles to determine the 

optimal production quantity due to limited resources, inconsistent raw material supply, and fluctuating 

market demand. This study aims to optimize the production quantity for each product variant using the 

Mixed Integer Programming approach with the Branch and Bound method. The Branch and Bound 

method were specifically chosen as it effectively handles decision variables that must be integers, which 

was critical in real-world production settings where fractional outputs are not feasible. The results 

showed that after optimization, production becomes more efficient, with allocations including: 2,100 

packages of 500g Balado chips, 836 of 500g Sweet Corn, 4,500 of 500g Sweet and Spicy, 350 of 500g 

Seaweed, 8,527 of 1000g Original, 158 of 1000g Balado, 125 of 1000g Sweet Corn, 215 of 1000g Sweet 

and Spicy, 150 of 1000g Seaweed, along with 185 kg of Balado chips and 176.38 kg of Sweet and Spicy. 

As a result, the optimization increases profit from IDR 249,840,000 to IDR 360,791,500, reflecting a 

gain of IDR 110,951,500 or approximately 44.42%. 
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1. INTRODUCTION 

The increase in the industrial sector in the business world is growing from time to 

time, so that it has a very significant impact, especially on the economy in Indonesia. This 

has certainly been proven by the many industries that have developed. Starting from 

small-scale industries to large-scale industries. Micro, Small and Medium Enterprises 

(MSMEs) are among the key sectors that significantly contribute to local economic 

development and job creation. According to information provided by the Ministry of 

Cooperatives and SMEs [1], MSMEs account for approximately 61% or 9,580 trillion of the 

national Gross Domestic Product (GDP) and employ over 97% of the 

workforce in Indonesia. 

The food industry is one of the fastest growing sectors in today's economy. Keripik 

Cinta Mas Hendro, an MSME, is situated on the Medan-Banda Aceh Sumatra Highway, 

in Air Hitam Village, Gebang District, Langkat Regency. This business sells various 

variants of cassava chips and other snacks, and has its own charm by providing free food 

and drink services for visitors [2]. This uniqueness attracts many tourists to visit and buy 

souvenirs. However, as a micro, small, and medium enterprise (MSME), this business 

faces common challenges in managing raw material supplies, particularly in terms of 

availability and quality. These limitations directly affect production efficiency and hinder 

the ability to achieve optimal profit. Given that MSMEs like Keripik Cinta Mas Hendro 

play a crucial role in driving local economic growth and generating employment, 

improving their operational effectiveness is essential to ensure sustainability and broader 

economic contribution. 

These problems reflect the general challenges faced by MSMEs in the midst of 

increasingly fierce competition. Therefore, effective strategies are needed to improve 

productivity and competitiveness. One crucial aspect that needs to be considered is the 

optimization of the production process. Several factors such as product prices, availability 

of raw materials, and the amount of demand greatly affect the achievement of profits. 

Thus, managing these factors optimally is the key to business success [3]. 

To improve efficiency and profit, this issue can be addressed using a linear 

programming approach[4]. Linear programming serves as an analytical tool to determine 

the best possible outcomes, such as maximizing profit or minimizing costs in a given 

model[5]. It is also useful for identifying suitable amounts to be produced for every item, 

making sure the production process runs efficiently[6]. However, many real world 

problems require solutions to be in integer form[7],[8], whereas linear programming 

typically provides solutions as real numbers or fractions. Therefore, since many real world 

decisions require integer based outcomes, integer programming is considered a more 

appropriate technique to ensure practical feasibility[9],[10]. 

In the case of chip production, the decision variables can be either integers or partial 

fractions. To overcome this, the Mixed Integer Programming (MIP) method can be 

used[11]. MIP allows entrepreneurs to formulate production management problems and 

find optimal solutions. One of the algorithms that can be used in solving MIP is the Branch 

and Bound algorithm [12],[13]. This algorithm will divide the variables that have not 

integer into sub problems and to form new constraints for these variables to obtain the 

best results efficiently[14],[15]. 

A related study by [13] explored how the MIP method was utilized to enhance profit 

efficiency within the D'Laundy Factory business. The study shows that method can be 

used to determine the most profitable combination of laundry service types by 

considering various operational constraints. As a result, this method is able to provide 
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optimal solutions in production planning, thereby enabling business owners to achieve 

higher profitability through improved resource utilization and more accurate decision-

making processes. 

Furthermore, research conducted by [16] employed the branch and bound approach 

to maximize profit by determining the most advantageous combination of laundry 

services. The results indicate that Be Clean Laundry attains optimal profit when 

processing 53 kg of suits, 32 kg of dolls, 95 kg of blankets, 105 kg of bedcovers, 91 kg of 

curtains, and 805 kg of clothes, yielding Rp. 4,027,000. Similarly, the research in [12] 

applied this optimization technique to enhance production planning for long shirts and 

Ayumah tunics. Consistent with these findings, [17] implemented the same method for 

production scheduling of bed linens at Nikyta’s business. These studies confirm the 

algorithm’s effectiveness in determining optimal production quantities and improving 

profitability. which is particularly vital for MSMEs to remain resilient and competitive 

amid increasingly fierce market challenges. 

 

2. RESEARCH METHODS 

2.1. Type of Research 

This study utilizes an applied methodology that focuses on addressing real-world 

problems effectively. The approach used is a quantitative approach and is carried out at 

MSMEs Keripik Cinta Mas Hendro on Jalan Medan-Banda Aceh, Air Hitam Village, 

Gebang District, Langkat Regency, North Sumatra Province. Researchers use primary 

data to analyze how resource allocation constraints affect the ability to determine optimal 

production levels, which can be addressed using linear programming techniques that are 

designed to allocate limited resources effectively.  

As part of the modeling process, the production problem was first formulated 

mathematically and converted into standard form to be solved using optimization 

methods such as the Simplex and Branch and Bound approaches. 

2.2. Optimization Model 

The production problem is modeled using the Mixed Integer Programming (MIP) 

approach, which allows for a combination of integer and non-integer decision variables. 

For instance, certain variables such as the number of chip packages must be represented 

as whole numbers, while others, such as bulk chip production in kilograms, can be 

expressed in fractional values. This modeling approach ensures that the production 

quantities accurately reflect real-world constraints where some products cannot be 

divided. The general structure of the model is formulated as follows: 

Maximize: 

𝑍 = ∑ 𝑐𝑗𝑥𝑗

𝑛

𝑗=1

+ ∑ 𝑑𝑘𝑦𝑘

𝑝

𝑘=1

 (1) 

With constraints: 

𝑥𝑗  ≥ 0, 𝑎𝑛𝑑 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 ;  𝑗 = 1,2,3, . . . , 𝑛; 

𝑦𝑘 ≥ 0; 𝑘 = 1,2,3, . . . . , 𝑝 
(2) 

Description: 

𝑍  : Objective function 

𝑐𝑗 : Objective function parameter; 𝑗 = 1,2,3, . . . , 𝑛 

𝑥𝑗  : Decision variable; 𝑗 = 1,2,3, . . . , 𝑛  
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𝑎𝑗 : Constraint function parameter; 𝑗 = 1,2,3, . . . , 𝑛  

𝑏𝑗 : Right segment value; 𝑗 = 1,2,3, . . . , 𝑛 

𝑑𝑘 : Objective function parameter  of the decision variable (𝑦𝑘) 

𝑦𝑘 : Decision variable not necessarily an integer;𝑘 = 8,9  

𝑔𝑘 : Coefficient of the decision variable (𝑦𝑘) in the constraint function [13]. 
 

2.3. Branch and Bound Method 

  The approach developed by Land and Doig (1960) is a well-known optimization 

strategy that partitions the solution space into manageable segments via a structured 

search tree. Each resulting node is evaluated mathematically to eventually reach the most 

optimal solution[18][4].  

 

2.4. Research Method 

The research procedures carried out in this study are as follows: 

1) Collecting research data (types of products, raw materials, raw material prices, 

production costs for each product, raw material inventory, sales volume, selling 

prices and profits for each product) at MSMEs Keripik Cinta Mas Hendro. 

2) Identifying a linear program model based on research data. Then constructing some 

equations using Mixed Integer Programming and solving them with branching 

method. After that, the objective function and constraints are added to 

the simplex table.  

3) Verifying the solution's optimality: if the computed value is an integer, the solution 

is considered final. However, if a fractional result appears, the process will continue 

to the next phase. 

4) Selecting a variable with a fraction close to 0.5 with an integer for branching and 

creates a new bound, then creating a sub-problem branch. 

5) Completing the linear program through new constraints, if the desired result is an 

integer return to step h, but if the result obtained is still a non-integer value return 

to step. 

6) Observing expected variable, to verify if the solution is the most effective. If it results 

in a whole number after rounding, this indicates that the optimal solution has been 

successfully reached. 

7) Selecting the best optimal solution and making conclusions 

 

3. RESULT AND DISCUSSION 

3.1. Data Collection and Processing 

In the production process, Keripik Cinta Mas Hendro chips often experience various 

obstacles which can certainly affect business efficiency and profits. The obstacles faced 

include the use of raw materials and the amount of demand. Based on research, data on 

raw materials and demand obtained from Keripik Cinta Mas Hendro, is summarized in 

Table 1. 
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Table 1. Raw material data for chips production 

Type of raw 

material 
𝒙𝟏 𝒙𝟐 𝒙𝟑 𝒙𝟒 𝒙𝟓 𝒙𝟔 𝒙𝟕 𝒙𝟖 𝒙𝟗 𝒙𝟏𝟎 𝒙𝟏𝟏 𝒙𝟏𝟐 

Cassava (kg) 1.25 1.25 1.25 1.25 1.25 2.5 2.5 2.5 2.5 2.5 2.5 2.5 

Cooking oil (ml) 0.65 0.65 0.65 0.65 0.65 1.25 1.25 1.25 1.25 1.25 1.25 1.25 

Balado seasoning 

(kg) 

0 0.1 0 0 0 0 0.2 0 0 0 0.2 0 

Sweet corn 

seasoning (kg) 

0 0 0.1 0 0 0 0 0.2 0 0 0 0 

Sweet and spicy 

seasoning (kg) 

0 0 0 0.2 0 0 0 0 0.4 0 0 0.4 

Seaweed 

seasoning (kg) 

0 0 0 0 0.1 0 0 0 0 0.2 0 0 

 

 Source: Keripik Cinta Mas Hendro 
 

With : 

𝒙𝟏= Original cassava chips, 500g 

package. 

𝑥2= Balado cassava chips, 500g package. 

𝑥3= Sweet corn cassava chips, 500g 

        package. 

𝑥4= Sweet and spicy cassava chips, 500g 

        package. 

𝑥5= Seaweed cassava chips, 500g 

        package. 

𝑥6= Original cassava chips, 1000g 

        package. 

𝑥7= Balado cassava chips, 1000g  

        package. 

𝑥8=  Sweet corn cassava chips,  1000g  

         package. 

𝑥9=  Sweet and spicy cassava chips, 

1000g package. 

𝑥10= Seaweed cassava chips, 1000g   

          package. 

𝑥11= Balado cassava chips in bulk.  

𝑥12= Sweet and spicy cassava chips in  

          bulk. 
 

Next, Table 2 outlines the available stock of key raw materials used in cassava 

chip production at Keripik Cinta Mas Hendro for the monthly. The listed materials 

include cassava, cooking oil, and several flavoring variants such as balado, sweet corn, 

sweet and spicy, and seaweed. This dataset provides a reference for managing material 

supply during the specified period. 

Table 2. Monthly inventory of  raw materials for chips production 

No Type of raw material Inventory Unit 

1 Cassava 60,000 Kg 

2 Cooking oil  12,000 Ml 

3 Balado seasoning  285 Kg 

4 Sweet corn seasoning 213 Kg 

5 Sweet and spicy seasoning 1,200 Kg 

6 Seaweed seasoning 105 Kg 
                 Source: Keripik Cinta Mas Hendro 

Using the monthly stock data as a reference, the MSME produces a variety of 

cassava chips in different sizes and flavors. Table 3 provides an overview of the profit 

margin and demand volume for each product variant within the same timeframe. 
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Table 3. Profit for Each Type of Chips 

No Type of chips Profit (IDR) Quantity of demand Unit 

1. Original cassava chips 500 gr 13,000 1,500 Pcs 

2. Balado cassava chips 500 gr 12,000 2,100 Pcs 

3. Sweet corn cassava chips 500 gr 10,500 836 Pcs 

4. Sweet and spicy cassava chips 500 gr 13,000 4,500 Pcs 

5. Seaweed cassava chips 500 gr 11,000 350 Pcs 

6. Original cassava chips 1000 gr 26,000 4,260 Kg 

7. Balado cassava chips 1000 gr 24,000 158 Kg 

8. Sweet corn cassava chips 1000 gr 21,000 125 Kg 

9. Sweet and spicy cassava chips 1000 gr 27,000 215 Kg 

10. Seaweed cassava chips 1000 gr 22,000 150 Kg 

11. Balado cassava chips in bulk 18,000 185 Kg 

12. Sweet and spicy cassava chips in bulk 25,000 176 Kg 
        Source: Keripik Cinta Mas Hendro 

Mathematical model formulation is used in Mix Integer Programming research 

to obtain optimal results by applying the branch and bound algorithm. The model 

applied is a positive integer linear program that includes an objective function, 

constraint function, and certain restrictions in it [19]. 

 

3.2. Establishment of Objective Function 

Based on Table 3, the profit-maximizing formulation for Keripik Cinta Mas 

Hendro can be derived as follows: 
𝑧 = 13,000𝑥1 + 12,000𝑥2 + 10,500𝑥3 + 13,000𝑥4 + 11,000𝑥5 + 26,000𝑥6 
        +24,000𝑥7 + 21,000𝑥8 + 27,000𝑥9 + 22,000𝑥10 + 18,000𝑥11 + 25,000𝑥12 (3) 

   

3.3. Constraint Function Formulation 

The following construction is obtained 
1.25𝑥1 + 1.25𝑥2 + 1.25𝑥3 + 1.25𝑥4 + 1.25𝑥5 + 2.5𝑥6 + 2.5𝑥7 + 2.5𝑥8 + 2.5𝑥9 +
2.5𝑥10 + 2.5𝑥11 + 2.5𝑥12 ≤ 60,000; 
0.65𝑥1 + 0.65𝑥2 + 0.65𝑥3 + 0.65𝑥4 + 0.65𝑥5 + 1.25𝑥6 + 1.25𝑥7 + 1.25𝑥8 +
1.25𝑥9 + 1.25𝑥10 + 1.25𝑥11 + 1.25𝑥12 ≤ 12,000; 
0.2𝑥7 + 0.2𝑥11 ≤ 285; 
0.1𝑥3 + 0.2𝑥8 ≤ 213; 
0.2𝑥4 + 0.4𝑥9 + 0.4𝑥12 ≤ 1,200; 

0.1𝑥5 + 0.2𝑥10 ≤ 105; 

𝑥1 ≥ 1,500; 

𝑥2 ≥ 2,100; 

𝑥3 ≥ 836; 

𝑥4 ≥ 4,500; 

𝑥5 ≥ 350; 

𝑥6 ≥ 4,260; 

𝑥7 ≥ 158; 

𝑥8 ≥ 125; 

𝑥9 ≥ 215; 

𝑥10 ≥ 150; 

𝑥11 ≥ 185; 

𝑥12 ≥ 176; (4) 
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𝑥1, 𝑥2 , 𝑥3, 𝑥4, 𝑥5, 𝑥6, 𝑥7 , 𝑥8, 𝑥9, 𝑥10, 𝑥11, 𝑥12 ≥ 0; 

with additional constraints 𝑥1, 𝑥2, 𝑥3 , 𝑥4, 𝑥5, 𝑥6, 𝑥7, 𝑥8 , 𝑥9, 𝑥10 are integer value, and 

𝑥11, 𝑥12 are non-integer value 

To achieve an optimal solution, the above equation will be processed using POM-

QM for Windows V5 software by selecting the Linear Program Module. The steps taken 

in processing data with POM-QM are to enter all data formulations into the POM-QM 

software and then click solve to display the results of the input data. solution of the 

input data is shown in the following Table 4. 
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Table 4. Calculation result of linear programming solution 

 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12  RHS 

Maximize 13,000 12,000 10,500 13,000 11,000 26,000 24,000 21,000 27,000 22,000 18,000 25,000   

Cassava 1.25 1.25 1.25 1.25 1.25 2.5 2.5 2.5 2.5 2.5 2.5 2.5 ≤ 60,000 

Cooking oil 0.6 0.6 0.6 0.6 0.6 1.3 1.3 1.3 1.3 1.3 1.3 1.3 ≤ 12,000 

Balado seasoning 0 0.1 0 0 0 0 0.2 0 0 0 0.2 0 ≤ 285 

Sweet corn seasoning 0 0 0.1 0 0 0 0 0.2 0 0 0 0 ≤ 213 

Sweet and seasoning 0 0 0 0.2 0 0 0 0 0.4 0 0 0.4 ≤ 1,200 

Seaweed seasoning 0 0 0 0 0.1 0 0 0 0 0.2 0 0 ≤ 105 

Demand 𝒙𝟏 1 0 0 0 0 0 0 0 0 0 0 0 ≥ 1,500 

Demand 𝒙𝟐 0 1 0 0 0 0 0 0 0 0 0 0 ≥ 2,100 

Demand 𝒙𝟑 0 0 1 0 0 0 0 0 0 0 0 0 ≥ 836 

Demand 𝒙𝟒 0 0 0 1 0 0 0 0 0 0 0 0 ≥ 4,500 

Demand 𝒙𝟓 0 0 0 0 1 0 0 0 0 0 0 0 ≥ 350 

Demand 𝒙𝟔 0 0 0 0 0 1 0 0 0 0 0 0 ≥ 4,260 

Demand 𝒙𝟕 0 0 0 0 0 0 1 0 0 0 0 0 ≥ 158 

Demand 𝒙𝟖 0 0 0 0 0 0 0 1 0 0 0 0 ≥ 125 

Demand 𝒙𝟗 0 0 0 0 0 0 0 0 1 0 0 0 ≥ 215 

Demand 𝒙𝟏𝟎 0 0 0 0 0 0 0 0 0 1 0 0 ≥ 150 

Demand 𝒙𝟏𝟏 0 0 0 0 0 0 0 0 0 0 1 0 ≥ 185 

Demand 𝒙𝟏𝟐 0 0 0 0 0 0 0 0 0 0 0 1 ≥ 176 

Solution 1,500 2,100 836 4,500 350 8,527.83 158 125 215 150 185 176 360,803,600 

Source :POM-QM V5              
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As presented in Table 4, it can be seen that the production results of the chip 𝑥1 =

1,500; 𝑥2 = 2,100; 𝑥3 = 836; 𝑥4 = 4,500; 𝑥5 = 350; 𝑥6 = 8,527.83; 𝑥7 = 158; 𝑥8 = 125; 𝑥9 =

215; 𝑥10 = 150; 𝑥11 = 185; and 𝑥12 = 175 with a total profit of IDR 360,803,600 was 

generated through the application of the simplex technique. However, this result does not 

reflect the most accurate or feasible solution. This occurs because the resulting value must 

be in integer form, yet variable 𝑥6 = 8,527.83, remains a decimal. As a result, the 

calculation is repeated by applying a discrete optimization strategy to handle integer 

constraints effectively. 

 

3.4 Solving Problem Using The Branch and Bound Algorithm 

Because the variable 𝑥6 is not yet integer, this solution is continued using the branch 

and bound method where the variable 𝑥6 becomes the variable for branching, This leads 

to the creation of two subproblems: Sub-Problem 2 with the additional constraint                

𝑥6 ≤ 8,527 and Sub-Problem 3 with the additional constraint 𝑥6 ≥ 8,528. To continue the 

process, the most favorable outcome is identified using the simplex procedure, as 

explained in the following section: 

Sub-Problem 2 

Maximizing profit  : Equation (3) 

Constraint         : Equation (4) 

          : 𝑥6 ≤ 8,527 (New constraint) 
            𝑥1, 𝑥2, 𝑥3 , 𝑥4, 𝑥5, 𝑥6, 𝑥7, 𝑥8 , 𝑥9, 𝑥10, 𝑥11, 𝑥12 ≥ 0, 

𝑥1, 𝑥2, 𝑥3, 𝑥4 , 𝑥5, 𝑥6, 𝑥7, 𝑥8, 𝑥9, 𝑥10, 𝑖𝑛𝑡𝑒𝑔𝑒𝑟, 𝑎𝑛𝑑 𝑥11, 𝑥12 𝑛𝑜𝑛 𝑖𝑛𝑡𝑒𝑔𝑒𝑟.   

Solution         :  

𝑥1 = 1,500; 𝑥2 = 2,100; 𝑥3 = 836; 𝑥4 = 4,500.83; 𝑥5 = 350; 𝑥6 = 8,527; 𝑥7 = 158; 𝑥8 = 125; 

𝑥9 = 215; 𝑥10 = 150; 𝑥11 = 185; 𝑥12 = 175 with 𝑍 = 360,792,800. 

 

Sub-Problem 3 

Maximizing profit  : Equation (3) 

Constraint         : Equation (4) 

          : 𝑥6 ≥ 8,528 (New constraint) 
            𝑥1, 𝑥2, 𝑥3 , 𝑥4, 𝑥5, 𝑥6, 𝑥7, 𝑥8 , 𝑥9, 𝑥10, 𝑥11, 𝑥12 ≥ 0, 
                                    𝑥1, 𝑥2 , 𝑥3, 𝑥4, 𝑥5, 𝑥6, 𝑥7 , 𝑥8, 𝑥9, 𝑥10, 𝑖𝑛𝑡𝑒𝑔𝑒𝑟, 𝑎𝑛𝑑 𝑥11, 𝑥12 𝑛𝑜𝑛 𝑖𝑛𝑡𝑒𝑔𝑒𝑟.         

Solution         : No feasible. 

 The branching procedure continues to execute until the variable obtains 

𝑥1, 𝑥2 , 𝑥3, 𝑥4, 𝑥5, 𝑥6, 𝑥7 , 𝑥8, 𝑥9, 𝑥10 is an integer value. After going through the iter process 5 

times and becoming 11 sub-problems using the help of pom-qm, the branching diagaram 

can be seen in the following figure: 
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Figure 1. Branching structure diagram of the branch and bound algorithm 

According to the final results achieved through an integer programming technique, 

specifically the branch and bound approach, each chip variant is produced at a rate 

follows: 1,500 packs of original chips size 500 gr; 2,100 packs of balado chips size 500 gr; 

836 packs of sweet corn chips size 500 gr; 4,500 packs of sweet and spicy chips size 500 gr; 

350 packs of seaweed chips size 500 gr; 8,527 packs of original chips size 1000 gr; 158 packs 

of balado chips size 1000 gr; 125 packs of sweet corn chips size 1000 gr; 215 packs of sweet 

and spicy chips size 1000 gr; 150 packs of seaweed chips size 1000 gr; 185 kg of balado 

flavored chips; and 176.38 kg of sweet spicy chips. All those products are estimated to 

give production profit of IDR 360,791,600. 

This increase of IDR 110,951,500 or approximately 44.42% compared to the actual 

profit clearly demonstrated that the application of mathematical optimization methods in 

production planning had a tangible impact on improving business efficiency and 

profitability. Table 6 presented a comparison between the actual data from the MSMEs 

and the results obtained through an optimization method, including profit estimates and 

production quantities. 

Table 6. Comparison of Factual Data and Optimal Solution  

Type of chips 
Factual Data Optimal Solution 

Unit 
Quantity Profit Quantity Profit 

Original cassava chips 500 gr 1,500 19,500,000 1,500 19,500,000 Pcs 

Balado cassava chips 500 gr 2,100 25,200,000 2,100 25,200,000 Pcs 

Sweet corn cassava chips 500 gr 836 8,778,000 836 8,778,000 Pcs 

Sweet and spicy cassava chips 500 gr 4,500 58,500,000 4,500 58,500,000 Pcs 

Seaweed cassava chips 500 gr 350 3,850,000 350 3,850,000 Pcs 
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Type of chips 
Factual Data Optimal Solution 

Unit 
Quantity Profit Quantity Profit 

Original cassava chips 1000 gr 4,260 110,760,000 8,527 221,702,000 Pcs 

Balado cassava chips 1000 gr 158 3,792,000 158 3,792,000 Pcs 

Sweet corn cassava chips 1000 gr 125 2,625,000 125 2,625,000 Pcs 

Sweet and spicy cassava chips 1000 gr 215 5,805,000 215 5,805,000 Pcs 

Seaweed cassava chips 1000 gr 150 3,300.000 150 3,300,000 Pcs 

Balado cassava chips in bulk 185 3,330,000 185 3,330,000 Kg 

Sweet and spicy cassava ships in bulk 176 4,400,000 176.38 4,409,500 Kg 

Total  249.840.000  360.791.500  

Referring to Table 6, there was a noticeable improvement in chip production profits 

following the implementation of the optimization process. Before the optimization 

process was carried out, the total profit obtained was only IDR 249.840.000. However, 

following the recalculation and revision of sales quantities across the product variants, 

total earnings rose to IDR 360.791.500. This increase of IDR 110.951.500 or about 44.42% 

shows that the application of mathematical methods in the production planning process 

could have a real impact on business efficiency and profitability. These results also 

showed that planning the right amount of production can maximize the use of resources 

and significantly increase sales results. 

These findings were consistent with prior research by [13], which demonstrated that 

applying the Mixed Integer Programming method can significantly enhanced profit 

efficiency by identifying the most profitable combination of laundry services. Similarly, a 

study conducted by [20] revealed that the implementation of the branch and bound 

method effectively improved both production efficiency and profitability in the snack 

food industry. 

 

4. CONCLUSION 

According to the analysis results derived from Mixed Integer Programming, which 

applied a branching-based optimization algorithm using the POM-QM for Windows V5 

software, this study finds that mathematical optimization can improve production 

planning efficiency for MSMEs, particularly in managing various chip product variants 

such as original, balado, sweet corn, sweet and spicy, and seaweed flavors at Keripik Cinta 

Mas Hendro. The model generates an optimal production mix under constraints of raw 

materials, operational costs, and capacity, resulting in a 44.42% profit increase or an 

additional IDR 110,951,500, compared to the actual condition. 

These results suggest that optimization methods can serve as strategic tools in 

supporting more efficient production decision-making, especially for MSMEs managing 

multiple product types. Therefore, further research is recommended to include sensitivity 

analysis to assess the model's adaptability to market shifts and resource fluctuations. 
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