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Abstract: In this study, we investigated the soybean inventory system at Tahu Tukiran Artomoro Home Industry in
Kabupaten Simalungun, Indonesia. Effective raw material inventory control is essential for ensuring operational efficiency
and sustainability in home-based industries. Data were collected through interviews and supported by monthly purchase
and consumption records for 2023. A descriptive approach combining qualitative analysis with quantitative methods was
employed, specifically the Economic Order Quantity (EOQ) model for optimizing ordering policy and the Moving Average
method for demand forecasting. The results show that total annual soybean purchases reached 33,800 kg, while
consumption was 33,420 kg, indicating a relatively balanced condition with seasonal fluctuations, especially during
Ramadan. Before EOQ implementation, ordering occurred 24 times per year, resulting in higher ordering and holding
costs. After applying EOQ, the optimal frequency decreased to 17 orders annually, reducing ordering costs by 29.17% and
holding costs by 94.17%, demonstrating significant cost efficiency. Furthermore, demand forecasting using the Moving
Average method achieved a Mean Absolute Percentage Error (MAPE) of 9.653%, indicating high accuracy and reliability
in capturing demand patterns, including seasonal surges. The findings reveal that the previous system relied on intuitive
decision-making, leading to inefficiencies. The integration of EOQ and Moving Average improved both cost efficiency and
planning accuracy. This study highlights the importance of simple data-based inventory management in micro-scale
industries and provides practical insights for improving decision-making and sustainability in traditional small enterprises.

Keywords: Home ilndustry; Inventory Management; Raw Material Control; Soybean Inventory; Tofu Production.

small-scale businesses like Tahu Tukiran Artomoro,
maintaining this balance is critical, as even minor
inefficiencies can significantly affect profitability [8].

1. Introduction

The growth of home industries has played a crucial role in
supporting local economies, particularly in rural and semi-
urban areas of Indonesia [1]. Among these, tofu production
has long been a staple home-based business, fulfilling both
economic and nutritional needs [2]. One example is the
Home Industry Tahu Tukiran Artomoro, located in Dolok
Ulu, Kecamatan Tapian Dolok, Kabupaten Simalungun.
Like many small-scale tofu producers, it relies heavily on a
stable supply of soybeans to ensure smooth production and
product quality [3]. Therefore, effective inventory control
of soybeans is essential to sustain its operations.

Soybeans are an agricultural commodity with specific
storage requirements to maintain freshness and quality. In
the context of the tofu home industry, raw soybeans are
typically stored in modest facilities without climate control,
which increases their susceptibility to moisture, pests, and
spoilage. Additionally, fluctuations in market prices and
supply availability often influenced by harvest cycles and
import regulations complicate planning and procurement
[9]. These conditions necessitate a more strategic approach
to inventory management, even in a home industry setting

Inventory control in home industries poses unique
challenges due to limited scale, capital constraints, and
labor availability [5]. In tofu production, which requires
fresh, high-quality soybeans daily, a reliable inventory
system is essential to prevent disruptions [6]. Inefficient
inventory management may result in overstocking, causing
spoilage, or understocking, halting production [7]. For

[10].

Many home industry owners still rely on conventional
inventory practices such as estimation and manual
recording, often without standardized reorder points or
analytical tools [11], [12]. Based on initial observations and
one-month fieldwork conducted at the Tahu Tukiran
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Artomoro factory, it was found that inventory decisions
were primarily made based on short-term demand estimates
and the owner’s experience. This practice, while practical,
exposes the business to risks of raw material shortages and
production inefficiencies.

The research for this paper was conducted over a period of
one month and involved direct interviews and observations
of three key individuals in the tofu production process: the
business owner and two employees. This qualitative and
descriptive approach allows for a close analysis of current
inventory management practices and the identification of
feasible strategies for improvement. Although the
population size is limited, it reflects the scale of the
operation and provides valuable insights into the real-world
inventory challenges faced by similar home industries.

The main objective of this study is to analyze the existing
soybean raw material inventory control practices at Home
Industry Tahu Tukiran Artomoro and identify areas for
improvement using established inventory control models
such as Economic Order Quantity (EOQ), Safety Stock
analysis, and the Just-In-Time (JIT) method. Although
these models are commonly applied in large-scale
operations, they can be adjusted to suit the scale and
resource constraints of home industries [13], [14], [15].

In addition, this study helps address a research gap in
inventory control within informal sector businesses, which
are often underrepresented in academic literature. Even
simple inventory improvements can reduce waste, optimize
storage space, and enhance production continuity in home
industries. The practical implications of these
improvements extend beyond individual businesses,
potentially improving local food supply reliability and
supporting regional economic resilience.

In summary, this paper presents a case study of soybean
inventory management in a tofu home industry located in
Simalungun Regency. It evaluates the challenges,
documents current practices, and explores realistic
strategies for enhancing inventory efficiency. The findings
are expected to provide applicable recommendations not
only for Tahu Tukiran Artomoro but also for other similar
small-scale producers in Indonesia facing similar
operational conditions.

2. Literature Review

2.1. Inventory Management in the Context of Home
Industries

Home industries, particularly in rural and semi-urban
regions of Indonesia, are critical drivers of local economies
[16]. They are often characterized by small-scale
production, limited capital, and basic tools or technology
[17]. Inventory management in this context plays a vital
role in maintaining consistent production while avoiding
waste and inefficiencies. According to [12], poor inventory
control in home industries often leads to operational delays

and material spoilage, especially for perishable
commodities like soybeans. Effective inventory control
strategies are essential for sustaining business operations
and improving profitability.

In home-based tofu production, soybeans are the primary
raw material. Maintaining their availability through careful
planning and stock monitoring directly affects the
production process. However, unlike large enterprises,
home industries usually lack formal systems for inventory
tracking and rely heavily on manual records and personal
judgment [18]. This makes them particularly vulnerable to
problems such as overstocking, understocking, and spoilage
due to improper storage.

2.2. Characteristics
Inventory

and Challenges of Soybean

Soybeans, while relatively shelf-stable compared to some
fresh agricultural products, are still susceptible to damage
from pests, moisture, and improper storage. For small
producers, maintaining soybean quality is challenging
without adequate storage infrastructure. Soybean
degradation begins to occur after just a few weeks if stored
in high-humidity environments, leading to losses in both
quality and quantity.

Moreover, market fluctuations in soybean supply and pricing
create additional challenges. Seasonal variations, import
dependency, and distribution chain inefficiencies all influence
procurement decisions. These uncertainties demand that home
industries adopt better forecasting and raw material planning
strategies, even if done at a small scale [19].

2.3. Inventory Control for Small

Enterprises

Techniques

Various inventory models and techniques can be adapted
for use in home industries. The Economic Order Quantity
(EOQ) model is a classic method for determining the
optimal purchase quantity that minimizes total inventory
costs [20], [21], [22]. While EOQ is typically used in
larger-scale settings, several studies have shown its
adaptability for micro and small businesses [23]. For
instance, even simplified EOQ applications can help reduce
excessive ordering frequency and holding costs in small
tofu enterprises [18].

Another technique relevant to raw material management in
small industries is the Reorder Point (ROP) system, which
indicates when new orders should be placed based on usage
rates and lead times [24]. This method helps avoid running
out of stock, a common problem in businesses with irregular
supply schedules (Situmorang & Dewi, 2021). Additionally,
buffer stock or safety stock strategies provide added security
against unexpected demand or supplier delays [25].

2.4. Just-in-Time (JIT) and Its Applicability

The Just-in-Time (JIT) inventory approach, which
emphasizes minimizing storage costs by receiving goods
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only as needed for production [26], has also been
considered in small industry settings [26],[27]. However, its
successful implementation requires reliable suppliers and
consistent production schedules. In many home industries,
supplier inconsistency makes full JIT implementation
difficult [28], but partial application such as minimizing on-
hand stock or establishing short-term delivery contracts can
improve efficiency [29].

2.5. Previous Research on Inventory Control in Food-
Based SMEs

Previous studies have demonstrated that well-planned
inventory control policies are able to reduce total logistics
costs while simultaneously improving the service level,
particularly in systems with fluctuating demand [30]. In
deterministic models, the Economic Order Quantity (EOQ)
approach has been proven to minimize total inventory costs
by determining the optimal order size and controlling the
ordering frequency [31], [32]. However, in the context of
small and medium-sized enterprises (SMEs), several
studies report that limitations in digitalization, capital, and
managerial capabilities result in reactive inventory practices
that are not based on quantitative calculations, thereby
increasing holding costs and the risk of raw material
shortages [33],[34]. The implementation of EOQ in the
agro-industrial and food sectors has been shown to reduce
total inventory costs and stabilize ordering systems, but it
has mostly been applied in firms with well-established
recording systems [35]. Meanwhile, studies on SMEs tend
to emphasize managerial aspects and technology adoption
without integrating the actual inventory conditions with
quantitative optimization models [36].

Based on these conditions, the novelty of this study lies in
the integration of the analysis of the actual inventory
system in a traditional household-scale tofu industry with a
quantitative EOQ approach to determine the optimal order
quantity, ordering frequency, safety stock, and reorder
point, thereby producing an economical and applicable
inventory policy in accordance with the characteristics of
food-based SMEs.

3. Methodology

3.1. Research Design

This research employs a qualitative descriptive approach
aimed at understanding the inventory control practices for
soybean raw materials in a home-based tofu production
business. The qualitative method is appropriate for this
study because it allows the researcher to explore real-life
practices [37], decision-making processes, and challenges
experienced by the actors involved in inventory
management within a small-scale industry setting. Through
direct engagement with the subject of the study, the
research seeks to produce in-depth and contextual insights
that may not emerge from quantitative methods.

3.2. Data Source

The primary data for this study was collected from the
Home Industry Tahu Tukiran Artomoro, located in Jl.
Lorong Tujuh, Dolok Ulu, Kecamatan Tapian Dolok,
Kabupaten Simalungun. The data sources include:

a) One owner of the tofu factory, who is responsible for
procurement and production decisions

b) Two employees, who are involved in daily operations
including soybean handling, storage, and production.

To minimize potential bias due to the limited number of
interviewees, this study applied source and method
triangulation. Information obtained from interviews was
cross-checked with direct observations at the production
site and supporting documents such as raw material
procurement and usage records. In addition, the interviews
were conducted in multiple sessions at different times to
ensure the consistency of responses. A member-checking
procedure was also employed by reconfirming the
summarized interview results with the participants to
ensure that the information accurately reflected the actual
conditions. Data reliability was further strengthened
through prolonged engagement in the field and systematic
field-note documentation. These strategies enhanced the
credibility, consistency, and trustworthiness of the
qualitative findings and ensured that they represented the
routine operational practices of the studied home industry.

3.3. Research Instrument
The primary instruments used in this research include:

a) Interview guides: Semi-structured interview questions
were developed to explore participants' knowledge,
practices, and challenges in inventory management.

b) Observation sheets: These were used to document the
physical conditions of soybean storage, record-keeping
practices, and procurement activities.

c¢) Field notes: Used to capture researcher observations,
insights, and contextual information during visits to the
production site.

These instruments were designed to gather qualitative data
on the decision-making and day-to-day practices related to
inventory control.

3.4. Data Collection Method

The data collection process was conducted over a period of
one month through the following methods:

a) In-depth interviews with the owner and employees to
gather information on how soybeans are procured,
stored, and monitored.

b) Direct observation at the production site to assess the
layout, condition of storage facilities, frequency of
purchases, and volume of soybean usage.

¢) Documentation review, including checking available
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procurement records, receipts, or manual logs used by
the business.

All interviews were conducted on-site to ensure accuracy,
and with permission from the respondents. Data were
collected in multiple sessions to ensure that the findings
were consistent and reflective of regular operations.

3.5. Data Analysis Method

The qualitative data obtained from interviews and
observations were analyzed using the Miles and Huberman
model, which involves three main steps:

a) Data reduction — selecting, simplifying, and focusing
data from field notes, interviews, and observations that
are relevant to inventory control.

b) Data display — organizing the data in narrative form
and using visual tools (such as tables or matrices) to
describe soybean procurement cycles, frequency, and

storage practices.

¢) Conclusion drawing and verification — interpreting the
patterns and drawing conclusions about the strengths
and weaknesses of the inventory control system in the
tofu home industry.

This analysis approach allows the researcher to generate
practical insights and recommendations based on actual
conditions observed in the field.

4. Analysis and Results

This section presents the results of the data collected from
Home Industry Tahu Tukiran Artomoro, focusing on the
purchasing volume, usage of soybean raw materials, order
frequency, and inventory-related costs throughout the year
2023.

Table 1: Summary of Soybean Raw Material Inventory (Purchases, Usage, and Costs) in 2023

Month Purchase (kg) Usage (kg) Remarks
January 2,500 2,480 Normal operation
February 2,500 2,470 Normal operation
March 2,400 2,450 Slight shortage
April 2,500 (assumed) 2,500 (est.) No data, estimated based on average
May 3,500 3,600 Ramadan — increased demand
June 3,700 3,670 Ramadan — peak production
July 3,700 3,690 Highest usage
August 2,600 2,550 Post-Ramadan adjustment
September 2,600 2,530 Stable operation
October 2,400 2,320 Decreased demand
November 2,400 2,160 Lowest usage
December 2,200 2,000 (est.) End of year — production decline
Total 33,800 33,420
Raw Material Purchasing and Usage Trend
4,000
3,500
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Fig. 1: Trend of Raw Material Purchases and Usage
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4.1. Soybean Purchase Volume

Based on Table 1, the data for April and December are
presented as estimates obtained through the calculation of
the average purchases and usage from the adjacent
monthsthe. Total soybean raw material purchased by the
home industry throughout the year 2023 was 33,800 kg,
with an average monthly purchase of 2,816 kg. The
purchase pattern varied each month, influenced by seasonal
demand and religious holidays. The trend of raw material
purchases and usage is shown in Figure 1 below.

Figure 1 shows the monthly trend of raw material purchases
and usage, which exhibit a relatively similar movement
pattern throughout the year. In the first quarter (January,
February, March), purchase and usage values tend to
remain stable within the range of 2,400-2,500 kg,
indicating a balance between procurement activities and
raw material consumption.

Entering April, there is an increase, which then peaks
during May, June, and July at approximately 3,500-3,700
kg. The simultaneous rise in both variables suggests higher
production activity or increased demand in the middle of
the year. After July, a significant decrease is observed in
both purchases and usage. From August to December, the
trend gradually declines, with raw material usage showing a
slightly steeper drop compared to purchases. This condition
indicates a more cautious procurement strategy or the
possible formation of safety stock towards the end of the
period.

To address the challenges of adjusting production and
minimizing the risk of stock uncertainty, the application of
an accurate forecasting method becomes a highly necessary
strategic instrument [38]. Based on data processing using
QM for Windows software, the Moving Average (MA)
method shows a very high level of accuracy with a Mean
Absolute Percent Error (MAPE) value of 9.653%. This
value is below the 10% threshold, which classifies the
model as highly accurate in forecasting [39]. The analysis
results project the soybean raw material requirement for the
next period to be 2,000 kg, with a MAD value of 269.091
and an MSE value of 237,600.

The forecasting results using the Moving Average method
are represented in Figure 2 below.

Usage (kg) Data

3500

3000

Forecasts
2500

2000
1500 —
1000 —

500 —

I Yy |

5
Time

Fig. 2: Forecasting Soybean Raw Material Usage Using
Moving Average

Visually, the forecasting graph is able to follow the
fluctuations of the actual data responsively, including when
a significant surge in usage occurs from period 5 to period
8; therefore, these results can serve as a strategic basis for
optimizing inventory control.

4.2. Soybean Usage Patterns
Table 2: Inventory Ordering and Cost Summary (2023)

Category Value
Total Orders (annual) 24 orders (2 per
month)
Total Purchase Quantity 33,800 kg
Average Monthly Purchase 2,816 kg
Total Usage Quantity 33,420 kg
Total Ordering Cost IDR240,000
Average Cost per Order IDR10,000
Total Storage (Holding) Cost IDRS5,880,000
Main Storage Cost Component Electricity
Average storage cost per kg IDR174
Average price of 1 kg of soybean | IDR14.000

According to Table 2, the total soybean usage over the year
2023 was 33,420 kg. This is only slightly below the total
purchased amount, suggesting that inventory control was
generally well aligned with actual consumption. Monthly
usage varied significantly:

1. Highest usage occurred in July, with 3,690 kg,
corresponding with increased production during
Ramadan.

2. Lowest usage occurred in November, at just 2,160 kg,
which aligns with the general decrease in consumer
demand during the post-festival period.

The data indicates a fairly consistent usage pattern overall,
though it is closely linked to seasonal consumption
behavior. The home industry’s ability to adjust production
to meet fluctuating demand is essential to minimizing
overstock and understock scenarios.

4.3. Order Frequency

The ordering frequency of soybean raw materials was
recorded at twice per month, resulting in 24 orders per year.
The average cost per order is IDR10.000; therefore, the
total ordering cost of soybeans in 2023 amounts to
IDR240.000.This relatively frequent ordering practice
suggests that the business prioritizes maintaining a stable
stock level without holding excessive inventory. While this
can help preserve product freshness and reduce spoilage, it
may also contribute to higher cumulative ordering costs.

The Economic Order Quantity (EOQ) model is then applied
to evaluate the efficiency of the current ordering policy.
The EOQ calculation is performed using the following
formula:

0= 2 m
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Notation
Q . Quantity per order
Q* : Optimal order quantity per order (EOQ)
D : Annual demand in units for the inventory item
S . Setup or ordering cost per order
H :  Holding cost or carrying cost per unit per year

Based on the calculations, the following results are
obtained:

0" (2)(33.420)(10000) 1959.944
174

Thus, we have determined the quantity of soybeans to be
ordered per order, which is 1,959.944 units, rounded to
1,960 units. Assuming the number of effective working
days in a year is 306, we can then calculate the number of
orders (N) and the expected time between orders (T). The
optimal number of orders per year is subsequently

calculated using the following formula:

D
N == (2)
33.420
~ 71960
N = 17,051

Thus, the frequency of purchases in one period is 17.051 or
17 times. Using the assumption that the number of working
days per year is 306 days, the expected time between orders
is

Jumlah Hari kerja per tahun

T= < (3)
306
=17
T =18

These results indicate that the optimal order frequency is
lower than the company’s current policy, which places 24
orders per year. The reduction in order frequency leads to a
decrease in total ordering costs from IDR240.000 per year
to IDR170.000 per year, resulting in a cost saving of IDR
70.000 per year. Therefore, the application of the EOQ
method not only determines the optimal order quantity but
also produces a more economical inventory control policy
by reducing the ordering frequency without increasing the
risk of overstock or stockouts.

4.4. Inventory-Related Costs

The cost structure for inventory management includes both
ordering and holding (storage) costs:

1. Total ordering cost for soybeans in 2023 was IDR

240,000. Given 24 orders per year, the average cost per
order is IDR 10,000.

2. Total holding (storage) cost was IDRS5,880,000,
attributed primarily to electricity costs used to maintain
storage conditions.

These figures highlight the operational expenses involved
in managing inventory. Notably, storage costs are
significantly higher than ordering costs, suggesting that
improvements in storage efficiency or order sizing (e.g.,
through EOQ analysis) could help reduce overall expenses.

To obtain a more comprehensive overview of the efficiency
of the inventory policy, the total annual inventory cost is
then calculated, which is the sum of ordering costs and
holding costs. Mathematically, the total inventory cost,
excluding the purchase cost, is expressed as:

TC=25+2H ()
0 2

33.800
1960
TC = IDR 342.969

1960
TC = (10.000) + ——(174)

This value indicates that the holding cost has decreased
significantly. Previously, the company incurred storage
costs of Rp5,880,000; however, after implementing the
Economic Order Quantity (EOQ) method, the cost was
reduced to IDR 342,969. Thus, the company achieved a
cost saving of IDR 5,537,031, or approximately 94.17% of
the initial holding cost.

Next, to ensure the continuity of the production process and
to prevent raw material shortages during the order lead
time, the Reorder Point (ROP) is calculated using the
following formula:

ROP=dxL (5)
D

d= (6)

" Number of working days per year

33.800
306

d =

= 11,457 units.

ROP = 110 units per day x 2 days = 220 units

These results indicate that a reorder should be placed when
the soybean inventory in the warehouse reaches 220 kg to
ensure the production process continues without
experiencing a stockout.

In addition, the total inventory cost can also be analyzed by
including the purchase cost of raw materials. If the price of
soybeans is IDR 14,000 per kilogram, the total annual
inventory cost is expressed as:

Tc=%5+§H+PD (7
33.800 1960
TC = =55 (10.000) +—= (174) + (14.000)(33.800)

TC = IDR 473.542.969
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This value indicates that the purchase cost component
constitutes the largest portion of the total annual inventory
cost, while ordering and holding costs represent a smaller
proportion. These findings suggest that optimizing the
ordering policy through the EOQ approach not only
improves the efficiency of order frequency but also
minimizes the total inventory cost while ensuring smooth
production processes and adequate raw material
availability.

4.5. Implications for Inventory Control

The findings indicate that Home Industry Tahu Tukiran
Artomoro demonstrates a reactive inventory strategy,
adjusting procurement and production based on anticipated
seasonal demand. While the current approach enables
flexibility, the business could benefit from implementing a
more structured inventory model, such as EOQ (Economic
Order Quantity) or Safety Stock analysis, to balance
ordering and holding costs more effectively.

Furthermore, while soybean consumption and procurement
are generally well-aligned, slight over-purchasing (33,800
kg purchased vs. 33,420 kg used) may still result in
unnecessary storage and cost implications. Optimizing
order quantities and reviewing ordering frequency could
improve cost efficiency without compromising supply
continuity.

5. Discussion

The results indicate that the inventory practices of the
observed tofu home industry are predominantly reactive
and experience-based, a condition commonly found in
micro and small enterprises with limited managerial
systems and low levels of data utilization. Although
procurement and consumption volumes were relatively
balanced, the extremely high holding cost prior to EOQ
implementation confirms that intuitive decision-making
does not necessarily lead to cost efficiency. This finding
supports previous studies which emphasize that the
effectiveness of inventory management in SMEs is strongly
influenced by the use of structured planning and
quantitative decision tools rather than operational
experience alone [5]. From a theoretical perspective, the
significant reduction in holding cost after applying EOQ
empirically validates the fundamental function of lot-sizing
models in balancing ordering and storage costs to achieve
the minimum total inventory cost [20], [22], [31].

The economic impact of the proposed intervention is
substantial. The 94.17% reduction in holding cost indicates
that a large portion of working capital that was previously
tied up in excessive inventory can be reallocated to more
productive activities, such as increasing production
capacity, improving product quality, or stabilizing cash
flow. For micro-scale food industries that operate with
limited financial flexibility, this shift represents not only
operational efficiency but also financial resilience. This
result confirms that the adoption of a simple quantitative

inventory model can generate tangible economic value even
without sophisticated digital infrastructure, thereby
challenging the common perception that formal inventory
optimization is only relevant for medium and large-scale
enterprises.

In addition, the forecasting performance with a MAPE
value below 10% demonstrates that the Moving Average
method is sufficiently reliable for short-term planning in a
seasonal demand environment. This finding is consistent
with the inventory—forecasting integration framework
which states that accurate demand prediction is a critical
prerequisite for determining efficient ordering policies and
reducing supply chain uncertainty [30], [38]. The ability of
the model to capture the demand surge during the Ramadan
period further confirms that simple time-series approaches
can support adaptive procurement decisions in traditional
food production systems.

From a practical standpoint, this study provides a low-cost
and scalable inventory control framework for micro-scale
food enterprises. The integration of EOQ, reorder point,
and demand forecasting enables businesses to reduce
operational costs, maintain production continuity, and
minimize the risk of overstock and stockout without
requiring complex technological investments. This is
particularly relevant in the context of Indonesian MSMEs,
where limited access to digital tools and formal training
remains a major structural constraint [16], [18]. From a
theoretical standpoint, the study extends the application of
classical deterministic inventory models into the informal
and resource-constrained sector, which has been largely
underrepresented in the inventory management literature
that predominantly focuses on large-scale and highly
digitized supply chains.

However, this study has several limitations. The analysis is
based on a single case study, which limits the
generalizability of the findings [37]. The EOQ model also
assumes deterministic demand and constant lead time,
while in practice both parameters are subject to uncertainty.
Furthermore, the cost analysis only includes observable
operational costs and does not account for opportunity costs
or potential quality deterioration of stored soybeans. Future
research is therefore recommended to apply probabilistic
inventory models, involve multiple tofu home industries,
and evaluate the cost-benefit of simple digital recording
systems for inventory management.

The novelty of this study lies in the empirical and
contextual integration of actual inventory behavior, EOQ
optimization, reorder point determination, and demand
forecasting in a traditional tofu home industry operating
with minimal data infrastructure. While previous studies on
MSMEs mainly discuss competitiveness, production
optimization, or managerial readiness[1], [40], this research
provides direct quantitative evidence that classical
inventory models are operationally feasible and
economically beneficial for micro-scale food production. In
this way, the study bridges the gap between inventory

© 2026 NSP
Natural Sciences Publishing Cor.


http://www.naturalspublishing.com/Journals.asp

N SS

692

J. Br Sinaga et al.: Soybean Raw Material Inventory Control...

theory and informal sector practice and contributes to the [4] L Azkia, “BUSINESS DEVELOPMENT
development of sustainable, data-driven inventory STRATEGY AND THE ROLE OF HALAL
management for traditional small-scale industries. CERTIFICATION,” vol. 27, no. 1, pp. 398406,
) 2023, doi: 10.46984/sebatik.v2711.2275.
6. Conclusion
[5] A. Kittisak, “Challenges and Strategies for Inventory
This study demonstrates that the integration of the Management in Small and Medium-Sized Cosmetic
Economic Order Quantity (EOQ) model and the Moving Enterprises : A Review,” vol. 1, no. 2, pp. 1-7, 2023.
Aver.age forecasting method significantly improves .the [6] E. Baidhe, C. L. Clementson, . Ajayi-banji, W.
efficiency of soybean inventory control at Tahu Tukll‘{:ll’l Akatuhurira, E. Monono, and K. Hellevang, “Impact
Artomoro Home Industry, Simalungun Regency, Indopesm. of Drying Conditions on Soybean Quality:
The total annual procurement reached 33,800 kg with an Mathematical Model Evaluation,” 2025.
actual consumption of 33,420 kg, indicating a relatively
balanced supply—demand condition despite seasonal [7] ~A.Immadisetty, “Real-Time Inventory Management :
fluctuations. The implementation of EOQ reduced the Reducing Stockouts and Overstocks in Retail,” vol.
ordering frequency from 24 to 17 times per year and 13, no. 1, pp. 77-88, 2025.
lowered the ordeﬁng cost from I.DR 240,090 to IDR [8] H. Ding, Q. Zhao, Z. An, J. Xu, and Q. Liu, “Pricing
170’000’, representing a 29,17% Saving. More importantly, Strategy of Environmental Sustainable Supply Chain
the holding cost decrea}sed drastically from IDR 5,880,000 with Internalizing Externalities,” Intern. J. Prod.
to IDR 342,969, .equlvalent to a 94.17% reduction. In Econ.,2015, doi: 101016/_]1_]})6201505016
addition, the Moving Average method produced a MAPE
value of 9.653%, confirming a high level of forecasting [9] S. A. S. Faiz Ahmad Sibuea*)l, Mhd. Bubhari
accuracy and its reliability for adaptive inventory planning. Sibuea**), “INDONESIAN SOYBEAN IMPORT IN
. . o INTERNATIONAL TRADE,” vol. 21, no. 1, pp.
These findings confirm that the previous intuition-based 122-131, 2024.
inventory policy led to an inefficient cost structure, while a
simple quantitative approach can generate substantial cost [10] N. R. Rahma, Dwi Agustina Kurniawati, and Noor
savings and more optimal ordering decisions. The main Saif Muhammad Mussafi, “Optimizing Production for
contribution of this study lies in providing empirical Maximum Profit in Kripik Ma’Nung MSMEs Using
evidence that inventory optimization and demand CPLEX-Based Linear Programming,” J. Ind. Eng.
forecasting models are applicable and scalable for Halal Ind., vol. 6, no. 1, pp. 34-41, 2025, doi:
traditional micro-scale food enterprises with limited 10.14421/jichis.5290.
resources and minimal digital support. Practically,.the [11] F. Shiau Wei Chan, Tasmin, R., A. H. Nor Aziati,
prop(?sed appyoac.h offers a I,OW,'COSt and data—drlyen Raja Zuraidah Rasi and L. P. Y. Binti Ismail, “Factors
solution to malntaln supply CO.II'ElI.IUI.ty and reduce the risks Influencing the Effectiveness Management in
of overstocking and stockouts in similar SMEs. Manufacturing SMEs of Inventory,” Int. Res. Innov.
However, this study is limited to a single case with Summit, 2024, doi: 10.1088/1757-
deterministic assumptions for cost and lead time. Future 899X/226/1/012024.
§tudies may incorporate .st(.)chastic d@man.d, mulj[i—item [12] A. A. Wibowo, “Improving Material Shortage For
inventory systems, and. digital recordlng 1nteg.rat10n to Small- Medium Enterprises ( SME ) In Pest Control,”
de;/.elop a more adaptive and generalizable inventory vol. 2, no. 3, pp. 62-71, 2019,
olicy.
P [13] V. K. Chauhan, S. Mak, A. K. Parlikad, and M.
References Alomari, “Real-time large-scale supplier order
assignments across two-tiers of a supply chain with
[1] A. Anung and S. Indah, “Experience and Challenges penalty and dual-sourcing,” 2023.
of Medium and Small and Medium Enterprises ( : .
MSME or UMKM ) of Tofu Factories in Increasing [14] Chopra, S., & Meindl, P. .(2013)' Supp bf chain
Competitiveness,” vol. 2, no. 3, pp. 18-23, 2025. management. Strategy, planning, and operation (5th
ed.). Pearson.
[2] D. Subara, R. Kumala, and T. Sylvia, “From tradition .
to transformation : a scientific blueprint for safer tofu [15] T. W ,L' J. Hong, “Large-Scale Inven'Fory
in Bandar Lampung,” vol. 5, no. 1, 2025. O.ptlmlz.atlon: A Recurrent-Neural-Networks-Inspired
Simulation Approach.”
[3] L Putri, M. Aqil, and J. Junaeda, “Model of Soybean w .
Raw Material Inventory Planning for the Tofu and [16] T. Tambunan, Recent ev1dence. of the devel.opmept
Tempeh Production Process at Mekar Sari in of mlc,ro” , small and medium enterprises in
Kalukku-Mamuju , Indonesia,” vol. 4, no. 2, pp. 201— Indonesia,” vol. 4, 2019.
207, 2024.
© 2026 NSP

Natural Sciences Publishing Cor.



Appl. Math. Inf. Sci. 20, No. 3, 685-695 (2026)/ http://www.naturalspublishing.com/Journals.asp

£ .S\

[17]

(18]

[19]

(20]

(21]

(22]

(23]

(24]

[25]

[26]

(27]

M. A. Qureshi, S. Kirkerud, and K. Theresa, “The
impact of sustainability ( environmental , social , and
governance ) disclosure and board diversity on firm
value : The moderating role of industry sensitivity,” no.
October, pp. 1-16, 2019, doi: 10.1002/bse.2427.

M. Fadhil, K. Wardana, H. B. Putri, and F. H.
Tambunan, “Implementation of Economic Order
Quantity ( Eoq ) In Inventory Management: A Case
Study of Chopfee Coffee Shop,” vol. 14, no. 1, pp. 17—
23,2025, doi: 10.35134/ekobistek.v14i1.867.

Z.T.Rony, I. M. S. Wijaya, D. Nababan, J. Julyanthry,
M. Silalahi, L. M. Ganiem, et al., “Analyzing the
impact of human resources competence and work
motivation on employee performance: A statistical
perspective,” Journal of Statistics Applications &
Probability, vol. 13, no. 2, pp. 787-793, 2024, doi:
10.18576/jsap/130216.

M. Y. Jaber and J. Peltokorpi, “Economic order /
production quantity ( EOQ / EPQ ) models with
product recovery: A review of mathematical,” Appl.
Math. Model., vol. 129, no. September 2023, pp. 655—
672,2025, doi: 10.1016/j.apm.2024.02.022.

S. Agarwal, “REVIEW PAPER ECONOMIC ORDER
QUANTITY MODEL : A REVIEW,” vol. IV, no. Xii,
pp. 233-236, 2014.

M. Alnahhal, B. L. Aylak, M. Al Hazza, and A.
Sakhrieh, “Economic Order Quantity : A State-of-the-
Art in the Era of Uncertain Supply Chains,” pp. 1-19,
2024.

S. Shen and M. Sotiriadis, “Could Smart Tourists Be
Sustainable and Responsible as Well? The
Contribution of Social Networking Sites to Improving
Their Sustainable and Responsible Behavior,” 2020.

M. H. Mubasysyir, S. Supian, and E. Hertini, “Multi-
Item Inventory Control Using Economic Order
Quantity ( EOQ ) Model with Safety Stock , Reorder
Point , and Maximum Capacity in Retail Business,”
vol. 5, no. 1, pp. 55-61, 2024.

F. Z. Jouneghani, “applied sciences Free Vibration
Analysis of Functionally Graded Porous Doubly-
Curved Shells Based on the First-Order Shear
Deformation Theory,” Sustainability, vol. 12, p. 1470,
2020, doi: 10.3390/app7121252.

R. A. Inman, R. S. Sale, K. W. Green, and D. Whitten,
“Agile manufacturing: Relation to JIT , operational
performance and firm performance,” J. Oper. Manag.,
vol. 29, no. 4, pp. 343-355, 2011, doi:
10.1016/j.jom.2010.06.001.

P. Brown, N. Bocken, and R. Balkenende, “Why Do
Companies Pursue Collaborative Circular Oriented
Innovation ?,” Pp- 1-23, 2019, doi:
10.3390/su11030635.

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

A. Thun and D. Hoenig, “Int . J . Production Economics
An empirical analysis of supply chain risk management
in the German automotive industry,” vol. 131, pp. 242—
249, 2011, doi: 10.1016/.ijpe.2009.10.010.

P. Zhao, F. Zhang, J. Wei, Y. Zhou, and X. Wei,
“applied sciences SADG : Self-Aligned Dual NIR-VIS
Generation for Heterogeneous Face Recognition,” 2021.

T. E. Goltsos, A. A. Syntetos, C. H. Glock, and G.
Ioannou, “Inventory — forecasting : Mind the gap,” Eur.
J. Oper. Res., vol. 299, no. 2, pp. 397-419, 2022, doi:
10.1016/j.€jor.2021.07.040.

C. H. Glock, “Int . J . Production Economics The joint
economic lot size problem: A review,” Intern. J. Prod.
Econ., vol. 135, no. 2, pp. 671-686, 2012, doi:
10.1016/}.ijpe.2011.10.026.

M. K. Salameh and M. Y. Jaber, “Economic production
quantity model for items with imperfect quality,” vol. 64,
pp. 5964, 2000.

B. Tjahjono, “ScienceDirect ScienceDirect
ScienceDirect ScienceDirect What does Industry 4 . 0
mean to Supply Chain? What does Society to Supply
Costing models for capacity optimization in Industry 4 .
0: Trade-off between used capacity and operational
efficiency,” Procedia Manuf., vol. 13, pp. 1175-1182,
2017, doi: 10.1016/j.promfg.2017.09.191.

X. Xu and J. E. Jackson, “International Journal of
Production Economics Investigating the influential
factors of return channel loyalty in omni-channel
retailing,” Intern. J. Prod. Econ., vol. 216, no. March,
pp. 118-132, 2019, doi: 10.1016/.ijpe.2019.03.011.

S. Sahoo, “manufacturing industry An empirical
exploration of TQM , TPM and their integration from
Indian manufacturing industry,” J. Manuf. Technol.
Manag., 2018, doi: 10.1108/IMTM-03-2018-0075.

R. D. Estember et al, “A Single-Level Forecasting
Inventory Simulation Model Integrating Downstream
Forecast Information,” pp. 1753—-1764, 2020.

K. M. Eisenhardt, “Building Theories from Case Study
Research,” vol. 14, no. 4, pp. 532-550, 2007.

B. Heizer, Jay;Render and G. Edition, “Operations
Management: Sustainability and Supply Chain
Management,” 2020.

C. Lewis, “Industrial and Business Forecasting Methods:
A Practical Guide to Exponential Smoothing and Curve
Fitting.,” vol. 2, pp. 194196, 1982.

M. R. Faizin, M. G. Rohman, and M. R. Zamroni,
“Comparison of Weighted Moving Average ( WMA )
and Single Exponential Smoothing ( SES ) Methods in
Website-Based Sales Forecasting ( Case Study: Adi
Comp Store ),” vol. 5, no. 1, 2025.

© 2026 NSP
Natural Sciences Publishing Cor.


http://www.naturalspublishing.com/Journals.asp

N SS

694

J. Br Sinaga et al.: Soybean Raw Material Inventory Control...

Juli Antasari Br Sinaga earned
her Bachelor’s degree in
Mathematics Education from
HKBP Nommensen University
Pematangsiantar ~ (2006), a
Master’s degree from
Universitas ~ Negeri ~ Medan
(2014), and a Doctorate in
Mathematics from Universitas
Sumatera Utara (2023). She has
£ been a lecturer at HKBP
Nommensen University Pematangsiantar since 2010,
teaching courses such as Calculus, Discrete Mathematics,
Algorithms and Programming, Number Theory, Linear
Algebra, and Inventory Control. She currently serves as
Dean of the Faculty of Mathematics and Natural Sciences
(FMIPA) and is actively engaged in research in applied
mathematics.

Ika Rosenta Purba is a
lecturer at Universitas
Simalungun, Indonesia. She is
a Professor and currently
teaching at Department of
Urban and Regional Planning,
Postgraduate Program. Besides
her teaching activity, she also
_  publishes some articles to
28 National Accredited journal
and International Scopus indexed journals.

-

Hisarma
permanent
Postgraduate

Saragih is a
lecturer at the

School of
Simalungun University,
Pematangsiantar. Born  on
January 9, 1964, he ecarned a
Bachelor’s degree in History
from the University of North
Sumatra (1988), a Master’s from
Gadjah Mada University (2000),
and a Doctorate in Development
Studies from the University of North Sumatra (2018). He
has taught since 1988, specializing in sustainable
development, local wisdom, and qualitative research. He
has held key leadership roles, including Dean, Assistant
Rector, Rector, and Director of Quality Assurance, and
currently serves as Director of the Graduate School (2023—
2027). He was appointed Professor in 2023.

7l Try Koryati has served as a
" lecturer at LLDIKTI Region I
North Sumatra since 1994 and is
' affiliated with the Faculty of
Agriculture, Amir  Hamzah
University, Medan. She earned
her Bachelor’s degree in
| Agronomy from Syiah Kuala
| University (1987), a Master’s
degree (1994), and a Doctorate
in Agricultural Sciences (2016)
from Universitas Sumatera Utara. She was appointed
Professor on June 1, 2023. Her research focuses on plant
physiology and plantation crops, particularly rubber. She
has published widely in national and international journals
and co-authored several academic books, including works
on plant physiology, seed technology, plant breeding, and
agronomy.

Nurhayati Nurhayati was born in
Medan on December 10, 1967. She
is a lecturer in the Master’s
Program  of  Agrotechnology,
Faculty of Agriculture, Universitas
Islam Sumatera Utara. She earned
her  Bachelor’s  degree in
Agronomy from Institut Pertanian
Bogor (1991), Master’s degree
from Universitas Sumatera Utara
(1997), and Doctorate in Agricultural Science from the
same university (2007). She was appointed a Professor in
2010. She has held various leadership roles, including Head
of Research Institute, Dean, and Acting Vice Rector. She is
actively involved in academic and research organizations
and focuses on sustainable agriculture, climate change, and
plant drought tolerance.

Marto Silalahi was born in
Pematangsiantar on March 23, 1970.
He earned his Doctorate (S3) from
Universitas Padjadjaran, Bandung.
He is actively engaged in teaching,
research, and community service in
the Management and Master of
Management programs at Sekolah
Tinggi Ilmu Ekonomi Sultan Agung
Pematangsiantar. He serves as a
editor both at his institution and for the
City government. He obtained his

journal
Pematangsiantar
educator certification in 2014 and became a BKD assessor
in management in 2021. He has taught at several
universities in Siantar and Medan and has served as an

expert and selection committee member for local

government enterprises.

© 2026 NSP
Natural Sciences Publishing Cor.



Appl. Math. Inf. Sci. 20, No. 3, 685-695 (2026)/ http://www.naturalspublishing.com/Journals.asp §N =) 695

Rajainal Saragih earned his

Bachelor’s degree in
Mathematics Education from
HKBP Nommensen

University (2014) and a
Master of Science in
Mathematics from
Universitas Sumatera Utara
(2018). He is currently
pursuing a Ph.D. in
Mathematical Sciences at the same university, focusing on
mathematical modeling and its applications. He serves as a
lecturer at Politeknik Bisnis Indonesia. His teaching and
research interests include Discrete Mathematics, Statistics,
Operations Research, Queueing Theory, and Differential
Equations. He is actively engaged in research aimed at
applying mathematical models to optimize business and
industrial systems.

© 2026 NSP
Natural Sciences Publishing Cor.


http://www.naturalspublishing.com/Journals.asp

