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ABSTRACT 

 

This study proposes a production optimization model for a multi-variant rice bowl micro, small, 

and medium enterprise (MSME) by integrating lean analysis and Mixed Integer Linear Programming 

(MILP). The problem addressed is raw material waste caused by differences in ingredient 

composition and discrete purchasing constraints. Data were collected from an MSME producing four 

variants: sweet spicy, sambal matah, opor, and black pepper. The collected data include raw material 

requirements, purchasing package sizes, minimum demand, and profit per product. Lean analysis was 

used to identify material waste, which was then incorporated into an MILP model to determine 

optimal production quantities while satisfying material and demand constraints. The model was 

solved using Microsoft Excel Solver with the Simplex LP method. The optimization results 

recommend producing 23 sweet spicy, 30 sambal matah, 25 opor, and 20 black pepper rice bowls. 

The proposed model reduces total material waste by 62.6% and generates a total profit of IDR 

884,000. The findings indicate that integrating lean principles with MILP effectively improves 

production efficiency and reduces waste in multi-variant food production systems.. 

 

Keywords: Lean manufacturing; Mixed Integer Linear Programming (MILP); Production 

optimization; Material waste reduction; MSME food production. 

 

 

I. INTRODUCTION 

Micro, small, and medium enterprises 

(MSMEs) in the food sector face challenges in 

production planning due to product variety and 

limited raw materials. Inaccurate production 

decisions often lead to material waste such as 

chicken, sauces, spices, flour, and cooking oil. 

This condition occurs because each product 

variant requires different material 

compositions, while raw materials are generally 

purchased in fixed package sizes from 

suppliers. As a result, after the production 

process is completed, leftover materials remain 

unused, increasing production costs and 
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reducing operational efficiency. This material 

inefficiency represents a form of waste that 

should be minimized to improve MSME 

production performance (Lukmandono et al., 

2019) 

Lean manufacturing has been widely 

applied to identify and reduce waste in 

production systems. Lean emphasizes the 

elimination of non-value-added activities such 

as overproduction, excess inventory, and 

inefficient material usage. The application of 

lean in food industries has shown 

improvements in production efficiency and 

significant waste reduction (Antony, 2019; 

Haikal & Abdulloh, n.d.) 

However, lean approaches mainly focus on 

identifying waste and do not provide 

quantitative solutions for determining optimal 

production quantities in multi-variant systems 

with limited raw materials(Adeodu et al., 

2023). 

To determine optimal production 

decisions, operations research methods such as 

linear programming can be employed. 

Optimization models are capable of identifying 

the best production combination while 

considering various constraints. Previous 

studies have demonstrated that linear 

programming effectively improves profit and 

resource utilization in multi-product production 

systems (Daniyan et al., 2024) 

However, most of these studies assume that 

raw materials are continuously available. In 

MSME food production, raw materials such as 

chicken, flour, and cooking oil are purchased in 

discrete quantities based on supplier packaging, 

making continuous optimization models less 

realistic. 

Mixed Integer Linear Programming 

(MILP) can be used to handle discrete decision 

variables and produce more realistic solutions. 

MILP-based production planning has been 

shown to improve resource utilization and 

reduce production waste in multi-product 

systems (Rachmatika, 2022)  

Nevertheless, the integration of lean 

approaches and MILP in multi-variant MSME 

food production remains limited, particularly 

when considering minimum demand 

requirements and different profit levels for each 

product variant(Daniyan et al., 2024).  

  
Figure 1. Rice Bowl Product 

 

This study aims to develop a production 

optimization model integrating lean and MILP 

for a rice bowl MSME with four product 

variants: sweet spicy, sambal matah, opor, and 

black pepper. Figure 1 shows one of the 

UMKM products, namely the Rice Bowl 

Sambal Matah. The proposed model considers 

material requirements for each product, discrete 

raw material purchasing constraints, and 

minimum demand based on average sales. The 

results are expected to maximize profit while 

minimizing raw material waste, thereby 

improving production efficiency in MSME 

food operations. 

 

II. METHOD 

A. Problem Approach 

This study applies a quantitative 

optimization approach integrating lean 

principles and Mixed Integer Linear 

Programming (MILP) to reduce raw material 

waste in multi-variant rice bowl production. 

Lean is used to identify material inefficiencies 

caused by differences in ingredient composition 

among product variants, while MILP 

determines optimal production quantities under 

discrete purchasing constraints(Anggraini et 

al., 2024). This integration enables production 
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planning that maximizes profit while 

minimizing material waste(Safitri et al., 2018). 

MILP is widely used in multi-product 

production planning because it handles discrete 

decision variables and multiple constraints 

simultaneously(Couëllan et al., 2025; 

Polyakovskiy et al., 2025). In food production 

systems, MILP improves resource allocation, 

reduces waste, and increases efficiency. Multi-

objective MILP models are also effective in 

balancing profit maximization and waste 

minimization (Daniyan et al., 2024; Rukavina 

et al., 2025)  

Integrating lean concepts with 

mathematical optimization further improves 

decision-making in small-scale food production 

with limited resources (Rachmatika, 2022). 

This study determines optimal production 

quantities for four rice bowl variants while 

considering: 

• different material requirements for each 

product 

• discrete purchasing sizes of raw materials 

• minimum demand constraints 

• different profit values 

• objective to minimize material waste 

 

B. Research Flowchart 

The research procedure follows the 

flowchart shown in Figure 2, starting from 

problem identification to optimization result 

analysis. The main stages include problem 

identification, literature review, data collection, 

lean waste identification, MILP model 

formulation, optimization process, and result 

analysis.  

Production optimization is performed after 

formulating the mathematical model using 

production data, material requirements, 

purchasing constraints, and minimum demand. 

The optimization results are then analyzed to 

evaluate waste reduction and profit 

improvement. 

 

 
Figure 2. Metodologies Flowchart 

 

C. Explanation of Research Flowchart 

1. Data Collection 

Production data were collected from a rice 

bowl MSME producing four variants: sweet 

spicy, sambal matah, opor, and black pepper. 

The collected data include material usage per 

product, purchasing package size, minimum 

demand based on average sales, and profit per 

product. These data serve as model parameters. 
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2. Lean Waste Identification 

This stage identifies material waste 

generated during production. Waste is defined 

as leftover materials after production due to 

differences in ingredient composition and 

discrete purchasing constraints. Lean classifies 

leftover materials as non-value-added activities 

that should be minimized (Andrés-López et al., 

2015). Material waste is defined as: 

 w𝑗 = PM − UM  (1) 

Where: 

w𝑗   :represents waste of material j 

PM  : purchased material 

UM : used material  

 

3. MILP Model Formulation 

The optimization model is formulated 

using MILP with production and purchasing 

decision variables. 

Production variables: 

x₁ = sweet spicy production 

x₂ = sambal matah production 

x₃ = opor production 

x₄ = black pepper production 

Purchasing variables: 

y₁ = chicken packages 

y₂ = flour packages 

y₃ = oil packages 

y₄ = sauce packages 

y₅ = seasoning packages 

 

4. Objective Function 

The objective is to maximize profit while 

minimizing waste: 

 Z =  ∑ p𝑖x𝑖 −  λ ∑ w𝑗  (2) 

where p𝑖 is profit of product i, x𝑖 is production 

quantity, w𝑗  is material waste, and λ is waste 

penalty coefficient. Multi-objective 

optimization improves both economic and 

operational performance in food production 

planning (Rukavina et al., 2025) 

 

5. Material Constraints 

Material usage is constrained by purchased 

raw materials: 

  ∑ a𝑖𝑗 ∙ x𝑖  ≤  b𝑗  ∙ y𝑗   (3)                  

where: 

a𝑖𝑗 = material j requirement for product i 

b𝑗 = purchasing size of material j 

y𝑗 = number of purchased packages 

This constraint ensures that material 

consumption does not exceed available 

inventory. 

 

6. Minimum Demand Constraint 

Minimum demand is included to ensure 

that each product variant is produced: 

 x𝑖  ≤  d𝑖  (4)

  

where: 

d𝑖 = minimum demand for product i 

 

This constraint prevents the optimization 

model from eliminating certain product 

variants. 

 

7. Minimum Demand Constraint 

Because raw materials are purchased in 

discrete quantities, purchasing variables must 

be integer values(Lee et al., 2026): 

 

 y𝑗  ∈  Integer  (5) 

 

 x𝑖  ≥ 0 (6)                                                                                     

 

Integer constraints ensure that purchasing 

decisions follow supplier packaging sizes. 

 

8. Optimization Process 

The MILP model is solved using an 

optimization solver to obtain optimal 

production quantities and raw material 

purchasing decisions(de Meijer et al., 2025). 

The solution provides total profit, remaining 

raw materials, and waste reduction level. The 

results are then analyzed to evaluate the 

effectiveness of the proposed model in 

improving production efficiency and 

minimizing waste.  
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III. RESULT AND DISCUSSION 

This section presents the collected 

production data, lean-based waste 

identification, and mathematical model 

formulation for optimizing multi-variant rice 

bowl production The collected data are then 

used to formulate a Mixed Integer Linear 

Programming (MILP) model to determine 

optimal production quantities while minimizing 

waste and maximizing profit. 

A. Data Collection 

Production data were obtained from a rice 

bowl MSME producing four product variants. 

Each variant uses different raw material 

compositions, while raw materials are 

purchased in fixed package sizes. The collected 

data include product variants, raw material 

requirements, purchasing packages, minimum 

demand, and profit per product.  

The observed rice bowl variants are 

presented in Table 1.  

Table 1. Rice bowl product variants 

No Product Variant 

1 Sweet spicy 

2 Sambal matah 

3 Opor 

4 Black Pepper 

Raw materials are purchased in discrete 

package sizes as shown in Table 2. 

Table 2. Raw material purchasing package 

No Material Package size 

1 Chicken 250 g 

2 Flour 250 g 

3 Oil 220 ml 

4 Sauce 500 g 

5 Seasoning 250 g 

Raw material requirements for each 

product are shown in Table 3. The values 

represent material usage per portion.

Table 3. Raw material requirements per product 

Product Chicken (g) Sauce (g) Seasoning (g) Flour (g) Oil (ml) 

Sweet spicy 50 6 20 0 20 

Sambal matah 40 0 45 40 50 

Opor 50 2 20 0 10 

Blackpepper 45 15 5 40 40 

Minimum demand based on average sales is 

shown in Table 4. 

Table 4. Minimum demand 

No Product Minimum demand 

1 Sweet spicy 20 

2 Sambal matah 30 

3 Opor 25 

4 Blackpepper 20 

 

Profit values for each product are presented 

in Table 5. 

Table 5. Profit per product 

No Product Profit (IDR) 

1 Sweet spicy 10.500 

2 Sambal matah 8.000 

3 Opor 10.500 

4 Blackpepper 7.000 

 

 

B. Lean Analysis 

Lean analysis is performed to identify raw 

material waste in the production system. Waste 

arises due to varying material compositions 

across product variants, while raw materials are 

purchased in fixed package sizes. Unused 

materials after production are considered waste 

as they add no value and increase costs. Material 

usage is calculated based on Table 3 and Table 

6 and subsequently modeled. 

Table 6. Model of Material Usage 

Material Model 

Chicken usage = 50x₁ + 40x₂ + 50x₃ + 45x₄ 

Sauce usage = 6x₁ + 2x₃ + 15x₄ 

Seasoning usage = 20x₁ + 45x₂ + 20x₃ + 5x₄ 

Flour Usage = 40x₂ + 40x₄ 

Oil usage = 20x₁ + 50x₂ + 10x₃ + 40x₄ 
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Because materials are purchased in discrete 

packages (Table 2), available materials are 

defined as Table 7: 

Table 7. Model of Material Packages 

Material Model 

Chicken  = 250y₁ 

Flour  = 250y₂ 

Oil  = 220y₃ 

Sauce  = 500y₄ 

Seasoning  = 250y₅ 

 

Material waste is defined as equation (1). Thus, 

waste for each material is formulated as: 

w1 = 250y1 − (50x1 + 40x2 + 50x3 + 45x4 

  (7) 

 

 w2 = 250y2 −  (40x2 + 40x4) (8) 

                           

 w3 = 220y3 −  (20x1 +  50x2 +  10x3 +

 40x4)  (9) 

 

 w4 = 500y4 −  (6x1 +  2x3 +  15x4) (10) 

      

𝑤5 = 250𝑦5 −  (20𝑥1 + 45𝑥2 + 20𝑥3 + 5𝑥4) 

  (11) 

 

These formulations are incorporated into the 

optimization model. 

 

C. Model Formulation 

Decision variables consist of production 

and purchasing variables avaible on Table 8.  

Table 8. Variable of Production and Purcashing 

Production variables Purchasing variables 

x₁ = sweet spicy y₁ = chicken package 

x₂ = sambal matah y₂ = flour package 

x₃ = opor y₃ = oil package 

x₄ = blackpepper y₄ = sauce package 

x₁ = sweet spicy y₅ = seasoning package 

 

The objective function aims to maximize profit 

and minimize waste:  

Maximize : 

 𝑍 =  10500𝑥₁ + 8000𝑥₂ + 10500𝑥₃ +

7000𝑥₄ −  𝜆(𝑤₁ + 𝑤₂ + 𝑤₃ + 𝑤₄ + 𝑤₅)   

  (12)  

Material constraints: 

50𝑥1 +  40𝑥2 +  50𝑥3 +  45𝑥4 ≤ 250𝑦1  (13) 

 

 40𝑥2 +  40𝑥4 ≤  250𝑦2   (14) 

 

20𝑥1 +  50𝑥2 +  10𝑥3 +  40𝑥4 ≤  220𝑦3  (15) 

 

 6𝑥₁ +  2𝑥₃ +  15𝑥₄ ≤  500𝑦₄  (16) 

 

 20𝑥1 +  45𝑥2 +  20𝑥3 +  5𝑥4 ≤  250𝑦5 (17)  

Minimum demand constraints: 

 𝑥₁ ≥  20  (18) 

 𝑥₂ ≥  30  (19) 

 𝑥₃ ≥  25  (20) 

 𝑥4 ≥  20  (21) 

Integer constraints: 

 𝑦₁, 𝑦₂, 𝑦₃, 𝑦₄, 𝑦₅ ∈  𝑖𝑛𝑡𝑒𝑔𝑒𝑟    (22)    

 

The formulated MILP model is solved to obtain 

optimal production quantities, raw material 

purchasing decisions, and minimum waste. 

 

D. Optimization Result 

The formulated optimization model was 

solved using a Mixed Integer Linear 

Programming (MILP) approach to determine 

optimal production quantities for each rice bowl 

variant. The model considers discrete raw 

material purchasing constraints, minimum 

demand requirements, and different profit 

values for each product. The optimization 

process aims to maximize total profit while 

minimizing leftover raw materials identified in 

the lean analysis stage. 

The MILP model was solved by evaluating 

feasible combinations of production quantities 

that satisfy all material constraints and integer 

purchasing conditions. The solution provides 

optimal production quantities, raw material 

purchasing decisions, total material usage, and 

resulting waste. These outputs are then 

compared to the initial production plan based on 

minimum demand to evaluate the effectiveness 

of the proposed model. 
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The optimization results are presented in 

terms of optimal production quantities, raw 

material utilization, purchasing decisions, 

material waste, and profit improvement. These 

results are summarized in Tables 9–13. 

Table 9. Optimal production quantity 

Product Minimum 

demand 

Optimal 

production 

Sweet spicy 20 23 

Sambal matah 30 30 

Opor 25 25 

Blackpepper 20 20 

 

It can be seen that only the Sweet Spicy 

product increases from the minimum demand in 

order to reduce raw material waste. Based on the 

optimal solution, the raw material usage is 

shown in Table 10. 

Table 10. Raw material usage 

Material Usage 

Chicken 4500 g 

Flour 2000 g 

Oil 3010 ml 

Sauce 488 g 

Seasoning 2410 g 

 

The quantity of raw material purchases 

based on discrete package sizes is shown in 

Table 11. 

Table 11. Raw material purchasing decision 

Material Package size Package Total 

Chicken 250 g 18 4500 g 

Flour 250 g 8 2000 g 

Oil 220 ml 14 3080 ml 

Sauce 500 g 1 500 g 

Seasoning 250 g 10 2500 g 

 

Raw material waste after optimization is 

shown in Table 12. 

Table 12. Material Waste 

Material Waste 

Chicken 0 g 

Flour 0 g 

Oil 70 ml 

Sauce 12 g 

Seasoning 90 g 

 

Profits based on the optimal solution are 

shown in Table 13 below.  

Table 13. Profit calculation 

Product Qty Profit (IDR) Total (IDR) 

Sweet spicy 23 10.500 241.500 

Sambal matah 30 8.000 240.000 

Opor 25 10.500 262.500 

Blackpepper 20 7.000 140.000 

Total Profit = 884,000 IDR 

 

After optimization, Table 14 show waste 

comparison after and before doing research.  

 

Table 14. Waste Comparison 

Condition Total waste 

Before optimization 460 

After optimization 172 

Waste reduction = 62.6% 

 

The optimization results show that the 

proposed MILP model can determine 

production quantities that reduce raw material 

waste while maintaining minimum demand 

requirements. As shown in Table 6, only the 

sweet spicy variant increased from the minimum 

demand, while other products remained at their 

minimum levels. This indicates that the sweet 

spicy product plays a significant role in 

balancing raw material utilization. The increase 

in this variant improves material allocation 

because its composition is closer to the discrete 

purchasing size of several raw materials. 

From the raw material usage perspective, 

chicken and flour exhibit zero waste after 

optimization, indicating that the model 

successfully balances these materials. However, 

small residual values remain in oil, sauce, and 

seasoning (Table 9). These residuals occur 

because their purchasing sizes are relatively 

large compared to per-product consumption. 

This condition is common in food production 

systems where materials are purchased in 

discrete packages, making zero-waste solutions 

difficult to achieve simultaneously for all 

materials. 
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The results also indicate that seasoning and 

oil contribute the highest remaining waste. This 

occurs because sambal matah requires high 

seasoning and oil consumption, while other 

variants use significantly lower amounts. The 

imbalance in material composition among 

variants creates difficulty in matching total 

usage with discrete package sizes. Therefore, 

adjusting production quantities of specific 

variants becomes necessary to reduce leftover 

materials. 

From a lean perspective, the identified 

waste belongs to material waste caused by over-

purchasing relative to consumption. The 

proposed model reduces this waste by adjusting 

production quantities instead of changing 

supplier package sizes. This approach is suitable 

for MSMEs, where purchasing flexibility is 

limited. By slightly increasing production of 

selected variants, leftover materials can be 

reduced without altering the production system. 

The profit analysis also shows that the 

optimized production plan increases total profit 

while reducing waste. This occurs because 

additional production is allocated to higher-

profit products that also improve material 

utilization. Therefore, the model simultaneously 

improves economic performance and 

operational efficiency. This finding confirms 

that integrating lean waste identification with 

MILP optimization is effective for multi-variant 

food production systems. 

Managerially, the results suggest that 

MSME producers should not always produce 

based solely on demand estimates. Instead, 

production planning should also consider raw 

material balance across product variants. 

Increasing production of certain variants with 

favorable material composition can significantly 

reduce waste. This strategy enables better raw 

material utilization and improves profitability 

without increasing operational complexity. 

Overall, the proposed approach provides a 

practical decision-support tool for MSME food 

production. The model can determine optimal 

production quantities, reduce material waste, 

and increase profit simultaneously. This 

demonstrates that integrating lean principles 

with MILP optimization is effective for 

improving efficiency in multi-variant rice bowl 

production systems. 

IV. CONCLUSION 

This study developed a production 

optimization model for multi-variant rice bowl 

products by integrating lean analysis and Mixed 

Integer Linear Programming (MILP). The lean 

approach was used to identify raw material 

waste caused by differences in product 

composition and discrete purchasing 

constraints. The identified waste was then 

incorporated into the MILP model to determine 

optimal production quantities while satisfying 

minimum demand requirements. 

The optimization results show that 

adjusting production quantities can significantly 

reduce raw material waste. The model 

recommends increasing the production of 

selected variants to balance material usage and 

match discrete purchasing sizes. This approach 

successfully minimizes leftover materials for 

major raw ingredients and reduces total waste 

compared to the initial production plan. In 

addition, the optimized production plan 

increases total profit by allocating production to 

products with better material utilization and 

higher contribution margins. 

The proposed model provides a practical 

decision-support tool for MSME food 

producers. By considering material 

composition, discrete purchasing constraints, 

and minimum demand, the model improves 

production efficiency and profitability 

simultaneously. Therefore, integrating lean 

principles with MILP optimization is effective 

for reducing material waste and improving 

production planning in multi-variant rice bowl 

MSMEs.  

Future research may extend the model by 

incorporating demand uncertainty, shelf-life 

constraints, or multi-period production 

planning. 



Indonesian Journal of Engineering, Science and Technology (IJENSET), Volume 03(01), pp. 12-21   

31 

ACKNOWLEDGEMENT 

The authors would like to thank the rice 

bowl MSME owner for providing production 

data and operational information used in this 

study. Appreciation is also extended to all parties 

who contributed to data collection and 

discussion during the research process. Their 

support and cooperation greatly assisted in 

completing this study. 

REFERENCES 

Adeodu, A., Maladzhi, R., Kana-Kana 

Katumba, M. G., & Daniyan, I. (2023). 

Development of an improvement 

framework for warehouse processes using 

lean six sigma (DMAIC) approach. A case 

of third party logistics (3PL) services. 

Heliyon, 9(4). 

https://doi.org/10.1016/j.heliyon.2023.e14

915 

Andrés-López, E., González-Requena, I., & 

Sanz-Lobera, A. (2015). Lean Service: 

Reassessment of Lean Manufacturing for 

Service Activities. Procedia Engineering, 

132, 23–30. 

https://doi.org/10.1016/j.proeng.2015.12.4

63 

Anggraini, D. S., Syaripuddin, S., Qurrota, Q., 

& Yun, A. ’. (2024). Optimasi Penjadwalan 

Menggunakan Pemrograman Linier Integer 

pada Masalah Penjadwalan Perawat UPT 

Dinas Kesehatan Puskesmas Jonggon Jaya. 

Jurnal Ilmiah Matematika BASIS, 3(1), 54–

60. 

http://jurnal.fmipa.unmul.ac.id/index.php/

Basis 

Antony, J. (2019). Lean Six Sigma in a Call 

Centre: A Case Study. International 

Journal of Productivity and Performance 

Management, 61(7), 778–794. 

Couëllan, N., Jan, S., & Sbihi, M. (2025). Mixed 

integer quadratically constrained quadratic 

programming for neural network Lipschitz 

constant computation. European Journal of 

Operational Research. 

https://doi.org/10.1016/j.ejor.2025.12.019 

Daniyan, I., Ayodeji, P. S., Ale, F., Adeodu, A., 

& Mpofu, K. (2024). Development of a 

Linear Integer Programming Model for 

Solving Cutting Stock Problem in the 

Manufacturing Industry. Procedia CIRP, 

126, 390–395. 

https://doi.org/10.1016/j.procir.2024.08.38

2 

de Meijer, F., Siebenhofer, M., Sotirov, R., & 

Wiegele, A. (2025). Spanning and splitting: 

Integer semidefinite programming for the 

quadratic minimum spanning tree problem. 

European Journal of Operational 

Research. 

https://doi.org/10.1016/j.ejor.2025.10.051 

Haikal, A. A., & Abdulloh, M. F. (n.d.). 

Peningkatan pelayanan pemerintah Desa 

BYD menggunakan pendekatan lean 

service Improving BYD village government 

services using the lean service approach. 

https://doi.org/10.37373/jenius.v6i2 

Lee, D., Song, M., & van der Aalst, W. M. P. 

(2026). An optimized backbone-based 

process layout generation method using 

integer programming and heuristics to 

enhance user comprehension. Data and 

Knowledge Engineering, 164. 

https://doi.org/10.1016/j.datak.2026.10260

1 

Lukmandono, Hariastuti, N. L. P., Suparto, & 

Saputra, D. I. (2019). Implementation of 

Waste Reduction at Operational Division 

with Lean Manufacturing Concept. IOP 

Conference Series: Materials Science and 

Engineering, 462, 012049. 

https://doi.org/10.1088/1757-

899x/462/1/012049 

Polyakovskiy, S., Dehghan, M., Mcgregor, A., 

& Stuckey, P. J. (2025). Mixed-Integer and 

Constraint Programming Models for the 

Two-Dimensional Guillotine Cutting 

Problem. European Journal of Operational 

Research. 

https://doi.org/10.1016/j.ejor.2025.10.022 

https://doi.org/10.1016/j.heliyon.2023.e14915
https://doi.org/10.1016/j.heliyon.2023.e14915
https://doi.org/10.1016/j.proeng.2015.12.463
https://doi.org/10.1016/j.proeng.2015.12.463
http://jurnal.fmipa.unmul.ac.id/index.php/Basis
http://jurnal.fmipa.unmul.ac.id/index.php/Basis
https://doi.org/10.1016/j.ejor.2025.12.019
https://doi.org/10.1016/j.procir.2024.08.382
https://doi.org/10.1016/j.procir.2024.08.382
https://doi.org/10.1016/j.ejor.2025.10.051
https://doi.org/10.37373/jenius.v6i2
https://doi.org/10.1016/j.datak.2026.102601
https://doi.org/10.1016/j.datak.2026.102601
https://doi.org/10.1088/1757-899x/462/1/012049
https://doi.org/10.1088/1757-899x/462/1/012049
https://doi.org/10.1016/j.ejor.2025.10.022


Indonesian Journal of Engineering, Science and Technology (IJENSET), Volume 03(01), pp. 12-21   

32 

Rachmatika, R. (2022). KLIK: Kajian Ilmiah 

Informatika dan Komputer Penerapan 

Aplikasi Program Linear Dengan 

Menggunakan Metode Simpleks Untuk 

Mendukung Kegiatan UMKM. Media 

Online), 3(2). https://djournals.com/klik 

Rukavina, F., Šundrica, M., Karneluti, A., & 

Vašak, M. (2025). Joint optimal sizing and 

operation scheduling of a power-to-gas hub 

based on a linear program. Applied Energy, 

379. 

https://doi.org/10.1016/j.apenergy.2024.12

4849 

Safitri, E., Putu Dana Karningsih, S., & 

Manajemen Teknologi Program Studi 

Magister Manajemen Teknologi Bidang 

Keahlian Manajemen Industri Fakultas 

Bisnis Dan Manajemen, D. (2018). Lean 

Service Concept Implementation In 

Provisioning Process Improvement For 

Wifi Station Service In Pt. X. 

  
 

https://djournals.com/klik
https://doi.org/10.1016/j.apenergy.2024.124849
https://doi.org/10.1016/j.apenergy.2024.124849

