Academia Open

Vol. 11 No. 1 (2026): June
DOI: 10.21070/acopen.11.2026.13983

Academia Open

By Universitas Muhammadiyah Sidoarjo

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).

1/15



https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id/

Academia Open

Vol. 11 No. 1 (2026): June
DOI: 10.21070/acopen.11.2026.13983

Table Of Contents

JOUMNAl COVEN ..eiiiiiiiiiiiiiiiiiiiiiieeeeeteteeeeeeeeesnsnssnsnssssssssesesccescssssssnsnnnnnnnnes
Y\ U4 ool of 1Y Y -1 =11 4 1=] | S PPN
e b o] gt F- 1 BN I =Y- 1o o [
Y\ g u (et (=30 1] {o] ¢ 11 7-14 (o] o ISR PPN
Check this article update (CrosSSmMark) ......eeeeeieiiiietiiiiiiiiiiieeeeeiiieeeeeeeeennnnneeeseseanns
Check this article IMPaCT ...... i i i i ittt ettt ettt ettt ettt eeeeeeeaaaaaaaaaaaaaaaaaaaanns
(&1 (IR 4 |- | ¢ 0 (ol L PP
LI L (=0 oY= V= L PN
1 o oL U I (P
0 ol T o 1 0 1.7 8 o o TS
Y033 W - Vot
7\ g u {of (=3 olo] 1 1 =] o | PN

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).
2/15



https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id/

Academia Open

Vol. 11 No. 1 (2026): June
DOI: 10.21070/acopen.11.2026.13983

Originality Statement

The author[s] declare that this article is their own work and to the best of their
knowledge it contains no materials previously published or written by another person, or
substantial proportions of material which have been accepted for the published of any
other published materials, except where due acknowledgement is made in the article.
Any contribution made to the research by others, with whom author[s] have work, is
explicitly acknowledged in the article.

Conflict of Interest Statement

The author[s] declare that this article was conducted in the absence of any commercial
or financial relationships that could be construed as a potential conflict of interest.

Copyright Statement

Copyright (&> Author(s). This article is published under the Creative Commons Attribution
(CC BY 4.0) licence. Anyone may reproduce, distribute, translate and create derivative
works of this article (for both commercial and non-commercial purposes), subject to full
attribution to the original publication and authors. The full terms of this licence may be
seen at http://creativecommons.org/licences/by/4.0/legalcode

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).
3/15



https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id/
http://creativecommons.org/licences/by/4.0/legalcode

Academia Open

Vol. 11 No. 1 (2026): June
DOI: 10.21070/acopen.11.2026.13983

EDITORIAL TEAM

Editor in Chief

Mochammad Tanzil Multazam, Universitas Muhammadiyah Sidoarjo, Indonesia

Managing Editor

Bobur Sobirov, Samarkand Institute of Economics and Service, Uzbekistan

Editors

Fika Megawati, Universitas Muhammadiyah Sidoarjo, Indonesia

Mahardika Darmawan Kusuma Wardana, Universitas Muhammadiyah Sidoarjo, Indonesia
Wiwit Wahyu Wijayanti, Universitas Muhammadiyah Sidoarjo, Indonesia

Farkhod Abdurakhmonov, Silk Road International Tourism University, Uzbekistan

Dr. Hindarto, Universitas Muhammadiyah Sidoarjo, Indonesia

Evi Rinata, Universitas Muhammadiyah Sidoarjo, Indonesia

M Faisal Amir, Universitas Muhammadiyah Sidoarjo, Indonesia

Dr. Hana Catur Wahyuni, Universitas Muhammadiyah Sidoarjo, Indonesia

Complete list of editorial team (link)
Complete list of indexing services for this journal (link)

How to submit to this journal (link)

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).
4/15



https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id/
https://acopen.umsida.ac.id/index.php/acopen/about/editorialTeam
https://acopen.umsida.ac.id/index.php/acopen/indexingservices
https://acopen.umsida.ac.id/index.php/acopen/about/submissions

Academia Open

Vol. 11 No. 1 (2026): June
DOI: 10.21070/acopen.11.2026.13983

Article information

Check this article update (crossmark)

Check for
updates

Check this article impact ()

{k D|mens|0ns LENS.ORG ‘\‘\; Semantic Scholar

Solving The Problem Of Problem Solving ™

W/ wizdom.ai

Save this article to Mendeley

) Time for indexing process is various, depends on indexing database platform

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).
515



https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id/
https://crossmark.crossref.org/dialog/?doi=10.21070/acopen.11.2026.13983&domain=pdf&date_stamp=2026-06-28
https://app.dimensions.ai/discover/publication?search_text=10.21070/acopen.11.2026.13983
https://www.lens.org/lens/search/scholar/list?q=citation_id%3A10.21070/acopen.11.2026.13983
https://www.semanticscholar.org/search?q=Constrained%20Inventory%20Optimization%20Using%20Lagrange%20Multiplier%20in%20Animal%20Feed%20Production
https://www.scilit.net/articles/search?q=10.21070/acopen.11.2026.13983
https://scite.ai/search?q=%2210.21070/acopen.11.2026.13983%22
https://scholar.google.co.id/scholar?q=10.21070/acopen.11.2026.13983
https://www.wizdom.ai/publication/10.21070/acopen.11.2026.13983
https://www.mendeley.com/import/?doi=10.21070/acopen.11.2026.13983

Academia Open

Vol. 11 No. 1 (2026): June
DOI: 10.21070/acopen.11.2026.13983

Constrained Inventory Optimization Using Lagrange Multiplier in
Animal Feed Production

Sri Defiana Putri, 22032010037 @student.upnjatim.ac.id (*)

Industrial Engineering Study Program, National Development University &quot;Veteran&quot; East Java, Indonesia

Enny Aryanny, 22032010037 @student.upnjatim.ac.id

Industrial Engineering Study Program, Indonesia
 Corresponding author
Abstract

General Background: Raw material inventory control is critical in manufacturing because excessive
stock can create warehouse overcapacity, higher holding costs, and inefficient procurement
decisions. Specific Background: Animal feed production requires animal-based raw materials with
limited warehouse capacity, making optimal multi-item ordering essential for cost efficiency and
storage utilization. Knowledge Gap: Previous inventory studies have rarely applied the Lagrange
Multiplier method to animal-based raw material control in the animal feed industry while explicitly
considering warehouse capacity constraints. Aims: This study aimed to optimize raw material
inventory control by determining order quantities that minimize total inventory cost under
limited storage capacity. Results: Using quantitative inventory calculations, the conventional
method produced a total inventory cost of IDR 1,166,757,379. The EOQ approach still
exceeded the available warehouse capacity, indicating that unconstrained optimization was not
feasible. The Lagrange Multiplier method produced optimal order quantities of 173.99 tons for
material A, 225.16 tons for material B, and 111.45 tons for material C. The resulting storage
requirement was 2,393.03 m3, within the available 2,393.46 m3 capacity. Total inventory cost
decreased to IDR 894,288,924, producing 26.8% cost savings. Novelty: This study applies
constrained Lagrange Multiplier optimization to multi-item animal-based raw material inventory.
Implications: The findings support more efficient purchasing, capacity-based ordering, warehouse
utilization, and inventory cost control.

Highlights:
+« EOQ exceeded the available storage limit.
+ Proposed ordering quantities fit within warehouse capacity.
Total spending declined by 26.8%.

Keywords: Inventory, EOQ, Lagrange Multiplier, Raw Material Control.
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Introduction

Raw materials are the primary components in product manufacturing; therefore, companies prepare raw material
budgets to plan material requirements over a specific production period [1]. The procurement and management of raw
materials also play a crucial role in determining a company’s success [2]. Inventory, particularly raw materials, holds a
vital role in supporting operational activities in both trading and manufacturing companies, as it ensures the continuity
of production and distribution processes [3]. Consequently, every stage from selecting high-quality raw materials to
ensuring proper storage conditions, must be carefully managed, as it directly affects the quality of materials used in the
production process [4]. Inventory management itself is a series of activities aimed at controlling the availability of raw
materials, work-in-process, and finished goods to meet company requirements in terms of quantity, timing, and cost
efficiency [5]. As an agrarian country, the agricultural and livestock sectors are among the main drivers of national
economic growth [6]. The livestock subsector significantly contributes to Indonesia’s GDP while also reflecting the
country’s food security, which continues to improve alongside increasing demand and greater nutritional awareness
[7]. Based on data from the Central Statistics Agency (Badan Pusat Statistik) Agricultural Census 2023, there are
approximately 12.19 million livestock farming households in Indonesia, highlighting its importance as a source of
income and food security. To support this development, the availability of high-quality animal feed is essential;
therefore, efficient feed inventory management is required to enhance productivity and ensure the sustainability of
livestock businesses [8].

In line with this, PT XYZ, as an agri-food company, must maintain the quality of its feed products by utilizing animal-
based raw materials as a source of essential amino acids, consisting of materials A, B, and C. However, the company
faces inventory control issues, particularly overstock conditions reaching 22.93% above warehouse capacity, which
leads to increased storage costs. This condition indicates that the existing inventory control system has not been
optimized, especially in accommodating warehouse capacity constraints. To address this issue, this study employs the
Lagrange Multiplier method, which is capable of optimizing objective functions while considering constraints without
requiring explicit parameter separation. This method is widely used in solving complex optimization problems
involving limited resources [9]. Its ability to handle constrained problems efficiently makes it highly effective for solving
technical problems and complex differential equations [10]. Previous studies have demonstrated the effectiveness of
the Lagrange Multiplier method in optimizing inventory costs. A study on inventory control for perishable goods
showed that this method resulted in a lower minimum cost compared to the company’s existing approach [11]. Another
study found that the application of the Lagrange Multiplier method achieved cost savings of up to 63.5%, equivalent to
IDR 3,237,127,932,048.96 [12]. However, prior research has rarely discussed its application in the animal feed industry,
particularly in the management of animal-based raw materials and by considering warehouse capacity constraints.
Therefore, this study proposes a multi-item inventory control approach using the Lagrange Multiplier method to
optimize order quantities and minimize total inventory costs, thereby improving the company’s operational efficiency.

Method

This study applies data collection methods consisting of both primary and secondary data. Primary data were collected
through structured interviews to gain an understanding of current procurement procedures, storage policies, and the
applied cost structure. In addition, direct observations were conducted in the warehouse area to examine space
utilization, material handling processes, and storage system arrangements. This study uses a quantitative approach
with the Lagrange Multiplier method to determine optimal order quantities.

The research instruments used in this study include interview guidelines, observation sheets, and company documents
related to raw material inventory data, such as purchasing data, inventory costs, and warehouse capacity, with data
covering the period from January to December 2025.

The research steps are as follows:

1. The study begins with the preparation stage, followed by field study and literature review to understand the
company’s actual conditions and theoretical foundations.

2. The next step involves problem identification and formulation, setting research objectives, and collecting relevant
data.

3. The data are then processed through calculations of warehouse capacity, inventory costs using the company’s
method, Economic Order Quantity (EOQ), and the Lagrange Multiplier method to obtain an optimal solution and
determine the best method. Calculating storage space requirements using the formula :

Z WiQi<w
i=1
@)
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4. Calculating ordering and holding costs using the formula :

TCp = (Frekuensi Pemesanan x Biaya Pemesanan) + (%) xPresentase Biaya Simpan x Harga Beli)
(2)

5. Determining optimal order quantities using the Lagrange Multiplier method with warehouse capacity constraints.
Where the first step is calculating the order quantity using the Lagrange Multiplier method, by applying the
following formula :

Kapasitas Maksimal Gudang

Qui = Hasil Perhitungan Ukuran Pemesanan dengan EOQ *Q
(3)
Then, it is followed by calculating the total inventory cost using the following formula :
TC Qf; = 2151 (é)*i x Biaya Pesan) + Zfi=1(Q7£i x Harga Bahan Baku x Presentase Biaya Simpan)
Li
4)

6. Comparing total inventory costs between the conventional method and the proposed method.

7. Furthermore, forecasting is conducted using the method with the smallest Mean Absolute Deviation (MAD),
followed by validation using the Moving Range Chart (MRC).

8. The next step uses the forecasting results for inventory control calculations, followed by analysis to draw conclusions
and provide recommendations.

Result and Discussion

A. Data collection

The data used in this study is data for the January-December 2025 period. Data on the purchase of raw materials for
animals A, animals B and animals C can be seen in table 1 below:

Table 1. Purchase Data of Animal Raw Materials A, Animal B and Animal C

No. | Purchase Data of Animal Raw Materials A, B and C (Ton)

Moon Ingredient A | Ingredient B | Material C
1. | January 1.474,81 1.601,40 409,05
2. | February 1.519,06 1.665,46 425,41
3. March 1.592,80 1.649,44 413,14
4. | April 1.401,07 1.569,37 421,32
5. May 1.533,81 1.681,47 400,86
6. | June 1.430,57 1.649,44 417,23
7. | July 1.519,06 1.569,37 400,86
8. | August 1.401,07 1.553,36 417,23
9. | September 1.533,81 1.633,43 396,77
10. | October 1.386,32 1.521,33 417,23
11. | November 1.519,06 1.569,37 392,68
12. | December 1.386,32 1.473,29 396,77

Total 17.697,76 19.136,76 4.908,55
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The price data for raw materials for animals A, animals B and animals C can be seen in table 2 below:

Table 2. Purchase Data of Animal Raw Materials A, Animal B and Animal C

No. Material Price
Jenis Purchase Price per Ton
1 Animal Material A IDR 8,200,000
2. | Animal Ingredient B IDR 7,000,000
3. | Animal Ingredients C IDR 7,500,000

Data on storage costs and ordering costs for raw materials for animals A, animals B and animals C can be seen in table
3 below:

Table 3. Data on Order Costs and Storage Costs for Animal Raw Materials A, Animal B and Animal C

Booking Fee Percentage of Storage Costs
IDR 2,470,000.00 15%

Data on raw material handling media, raw material handling dimensions, and raw material capacity per handling
medium can be seen in the following Table 4:

Table 4. Warehouse Storage Capacity Data

Raw Material Raw Material Capacity per Handling Raw Material Storage

Storage Media Media (Pallet) / (Tons) Dimensions (Wi) (ms3)
Pallet 1,44 6,75
Maximum Volume Storage Space Capacity (m3) 2,393.46 m3

The data on the size of orders for raw materials for animal A, animal B and animal C are listed in table 5 below:

Table 5. Data on Storage Size of Raw Materials for Animals A, Animals B and Animals C

No. | Raw Material Type | Order Size (Tons)
1. | Animal Raw Material A 737.41
2. | Animal Raw Material B 800.70
3 Animal Raw Material C 204,52

B. Calculation of Conventional Methods

Conventional method raw material inventory control is carried out by calculating the total storage space capacity and
total inventory cost. The total storage space is calculated using the following formula:

Animal Raw Material A = Pallet Dimensions x (Order Quantity) / (Capacity per Pallet)
= 6,75 X 737,41 ton/ 1,44 ton
= 3.456,59 m3
YR WIiQi<W
(5)

3.456,59 m3 + 3.753,29 m3 + 958,70 m3 < 2.393,46 m3
8.168.58 m3 = 2.393.46 m3

Based on calculations, the total capacity of 8,168.58 m3 indicates that storage is not optimal because it exceeds the
available capacity of 2,393.46 m3 at PT XYZ. Furthermore, the total cost is calculated as follows:
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TCp = Total Booking Fee + Total Storage Fee
= IDR 111,720,000 + IDR 988,917,379
= IDR 1,166,757,379

Based on calculations, the total inventory cost by the company's method is IDR 1,166,757,379 at PT XYZ.

C. Calculation of Storage Space of EOQ and Lagrange Multiplier Methods

To control inventory, the first step is to calculate inventory without problems using the EOQ (Qi*) method. The
Economic Order Quantity (EOQ) Multi-Item method is used in inventory management to help determine order

quantities efficiently [13].
% _ [2x Dix Ai
Q - axCi

©)
1. Animal Ingredient A
o - [T sscoton
2. Animal Ingredient B
o - [EEEEE 0066 ton
3. Animal Ingredients C
o = T sz on
The total new storage space can be calculated by applying the Economic Order Quantity (EOQ) method as follows.
Animal Raw Material A = Pallet Dimensions x (Order Quantity) / (Capacity per Pallet)
= 6,75 X 266.60 ton/ 1,44 ton
=1.249,72 m3
nWiQi W
7)

1.249,72 m3 + 1.406,51 m3 + 688,18 m3 < 2.393,46 m3
3.347,36 m3 = 2.393,46 m3

The calculation results show that the storage space requirement is 3,347.36 m3, exceeding the available capacity of
2,393.46 m3, so it is not optimal and needs to be optimized with the Lagrange Multiplier method.

After calculating the total inventory warehouse capacity using the Economic Order Quantity (EOQ) method, the next
step is to calculate the inventory by considering the constraints using the Lagrange Multiplier method. The results of
the calculation of inventory warehouse capacity without problems using the EOQ method, then the optimal order size
(QLi*) can be calculated as follows.

Kapasitas Maksimal Gudang

QL = x Qf

Hasil Perhitungan Ukuran Pemesanan dengan EOQ

(8
a. Animal Ingredient A

Q= 32;973'3“: x 266,60 = 190.63 tons
b. Animal Ingredient B
. 2.393,46
QLi = 334736 x 300,68 = 214.99 tons
c. Animal Ingredients C
Q= 22249 4 146,81 = 104.97 tons

3.347,36
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After the inventory calculation is carried out by considering the constraints using the Lagrange Multiplier method, it
is continued with the calculation of the total storage space using the Lagrange Multiplier method.

Animal Raw Material A = Pallet Dimensions x (Order Quantity) / (Capacity per Pallet)
= 6,75 X 190,63 ton/ 1,44 ton
= 890,63 ms3
YR WIQi<W
(9)

890,63 m3 + 1.007,80 m3 + 492,07 m3 < 2.393,64 m3
2.390,50 m3 < 2.393,46 m3

With the Lagrange Multiplier method, an optimal storage space of 2,390.50 m3 was obtained because it did not exceed
the capacity of 2,393.64 m3, so that there was no overcapacity. After that, the total cost is calculated using the lagrange
multiplier method.

TC Q}; = Booking Fee + Storage Fee
=3r_, ( x Biaya Pesan) + 27 1(QLl x Harga Bahan Baku x Percentage of Storage Cost )
(10)
/ 17697 76 « IDR 2.470. 000) + (1"0 72 X 15% x IDR 8.200.000) +
190,63
(252« 1DR 2470.000) + (2222 x 15% x IDR 7.000.000) +
214,73
4"08 >5 ¥ IDR 2.470. 000) + (1"5 % % 15% x IDR 7.500. 000) +
105 06

=1IDR 345,716,326 + IDR 332,645,117 + IDR 174,530,222
=IDR 853,530,665

Thus, from the calculation of the total inventory cost using the Lagrange Multiplier method , the minimum total
inventory cost is obtained which is IDR 853,530,665.

Table 6. Comparison of Total Inventory Costs of Conventional Methods with Lagrange Multiplier Methods

Conventional Metode Lagrange Total Cost Difference
Methods Multiplier
IDR 1,166,757,379 IDR 853,530,665 IDR 312,865,714

Based on Table 4.10, the total inventory cost of the company method is IDR 1,166,757,379, while the Lagrange Multiplier
method is IDR 853,530,665. The Lagrange Multiplier method is more optimal with savings of IDR 312,865,714 or 26.8%
compared to the company method.

D. Forecasting Needs for the Upcoming Period

The initial stage of the Lagrange Multiplier method is to forecast the need based on historical data on the use of raw
materials A, B, and C (January—December 2025) through pattern analysis with data plots.
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Figure 1. Animal Raw Material Data Plot A
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Figure 2. Animal Raw Material Data Plot B
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Figure 3. Animal Raw Material Data Plot C

Based on the results of the historical data plot of animal-based raw material purchases for the period January—
December 2025, which shows a horizontal pattern. A horizontal data plot occurs when the data values fluctuate around
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a constant mean, remain stable, or are stationary around their average value [14]. Therefore, the appropriate forecasting
methods are Single Exponential Smoothing, Moving Average, and Weighted Moving Average. Subsequently, the
method with the smallest Mean Absolute Deviation (MAD) value is selected.

Table 7. Comparison of MAD and MAPE Values of Each Forecasting Method

Raw Material Single Exponential Moving Weighted Moving
Type Smoothing Average Average
Fault Test MAD MAP MAD MAP MAD MAP
Animal Ingridient A 228,18 17,6% 280,08 22,3% 284,28 23,26
Animal Ingredient B 226,44 13,6% 221,92 13,1% 234,92 13,9%
Animal Ingredients C 35,50 7,5% 36,89 7,9% 39,5 8,4%

In testing the Mean Absolute Percentage Error (MAPE), a prediction value that is closer to the actual value indicates
better method performance [15]. Based on the table, the Single Exponential Smoothing method is the best for materials
A and C, while the Moving Average method is the best for material B (based on the lowest MAD value). The MAPE
values show that material A is 17.6%, material B is 13.1%, and material C is 7.5%. Therefore, both methods are selected
for forecasting the 2026 demand. The forecasting results are as follows.

Table 8. Forecast of Purchase of Animal Raw Materials A, B and C for January — December 2026

No. Raw Animals A, B AND C (Tons)
Moon Ingredient A | Ingredient B | Material C
1. | January 1.364 1.817 477
2. | February 1.364 1.817 477
3. | March 1.364 1.817 477
4. | April 1.364 1.817 477
5. | May 1.364 1.817 477
6. | June 1.364 1.817 477
7. | July 1.364 1.817 477
8. | August 1.364 1.817 477
9. | September 1.364 1.817 477
10. | October 1.364 1.817 477
11. | November 1.364 1.817 477
12. | December 1.364 1.817 477
Total 16.368 21.804 5.724

E. Calculation of Storage Space from EOQ Method Forecasting and Lagrange Multiplier Method

After the forecast results are known, then the calculation is carried out without problems using the EOQ (Qi*) method

from the forecast results.
Ql* _ 2x16.368 x 2.470.000 =9 ton
15% x 8.200.000 47-49
. 2 x21.804 x 2.470.000
Qi* = |—/—/—————=320.28 ton
15% x 7.000.000
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3. Animal Ingredients C

Qi o [2x5724x1470000_ L o oo
N 15% x 7500000 10 53

Then the total storage capacity of new animal raw materials is calculated using the following EOQ method:
YL WiQi <W
(11)

1.160,15 m3 + 1.501,34 M3 + 743,15 m3 < 2.393,46 m3
3,404,64 m3 > 2,393,46 m3

Based on the calculation results, the total storage space of 3,404.64 m3 exceeds the warehouse capacity of 2,393.46 m3,
so it is not optimal and needs to be optimized using the Lagrange Multiplier method. After calculating warehouse
capacity using the EOQ method, inventory optimization is then carried out by considering obstacles using the Lagrange
Multiplier method.

1. Animal Ingredient A

Qi = 222450 4 247,49 Ton = 173.99 ton
2. Animal Ingredient B

Qi = 2224010 +'320,28 Ton = 225.16 ton
3. Animal Ingredients C

QL = % x 158,53 Ton = 111.45 ton

The total storage capacity of new animal raw materials was calculated using the following Lagrange Multiplier method

YELWiQi W
(12)

815,16 m3 + 1.055,44 m3 + 522,44 m3 < 2.393,46 m3
2.393.03 m3 < 2.393.46 m3

Based on the Lagrange Multiplier method, a total storage space of 2,393.03 m3 was obtained which did not exceed the
warehouse capacity of 2,393.46 m3, so that conditions were optimal and there was no overcapacity. Then from the
results of the calculation of the lagrange multiplier method, a calculation is made for the total cost, as follows:

TCQj; = Booking Fee + Storage Fee

.
Qi

=20 (S—L‘ x Biaya Pesan) + 274 ( 5+ X Harga Bahan Baku x Percentage of Storage Cost)

(3222 % IDR 2.470.000) + (22 x 15% x IDR 8.200.000 ) +

173,99
_ (21.804

225,16
(2222 xIDR 1.470.000) + (X222 x 159% x IDR 7.500.000) +
198 2

225,16

x IDR 2.470.000) + (

x 15% x IDR 7.000.000) +

= IDR 347,257,956 + IDR 357,484,467 + IDR 189,546,501
=IDR 894,288,924

Thus, from the calculation of the total cost of inventory using the Lagrange Multiplier The minimum total inventory
cost is IDR 894,288,924. The application of the Lagrange Multiplier method on animal raw materials A, B, and C is
able to optimize the use of warehouse capacity and the number of orders, thereby reducing total inventory costs and
becoming a more efficient approach.

Based on the difference in total inventory costs, the Lagrange Multiplier method is able to provide cost savings of 26.8%
compared to the conventional method. These savings occur because the method produces more efficient order
quantities that align with raw material requirements and warehouse capacity. Conceptually, the Lagrange Multiplier
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method is used to solve optimization problems with constraints, making it suitable for inventory control with limited
warehouse capacity. The results of this study are consistent with inventory management theory, which states that
optimal order quantities can minimize total costs, consisting of ordering and holding costs. In addition, the findings
support previous studies that demonstrate the effectiveness of the Lagrange Multiplier method in optimizing inventory
costs. This study also contributes by applying the method to multi-item inventory control of animal-based raw materials
in the animal feed industry while considering warehouse capacity constraints, making the results both theoretically and
practically relevant. Overall, the Lagrange Multiplier method not only reduces total inventory costs but also improves
operational efficiency through more optimal inventory management.

Conclusion

This study concludes that the Lagrange Multiplier method is effective in optimizing inventory control of animal-based
raw materials by considering warehouse capacity constraints. The Lagrange Multiplier method reduces total inventory
costs to IDR 853,891,665 from IDR1,166,757,379, achieving a cost reduction of 26.8%, and determines the optimal
order quantities. Therefore, its implementation can improve operational efficiency and reduce unnecessary costs within
the conventional method. Then for further research, it is better to conduct further analysis related to other external
factors that can affect the control of raw materials and can conduct further research using the latest methods as a further
development of the Lagrange Multiplier method in inventory control.
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