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Abstract 

 

The Food and Beverage (F&B) industry operates in a highly dynamic environment 

characterized by rapid production cycles, fluctuating customer demand, limited 

processing time, and perishable raw materials. These conditions require companies not 

only to maintain efficient production activities but also to ensure accurate inventory 

management in order to minimize waste and operational disruptions. In many cases, 

delays in information flow and inaccurate stock records can negatively affect production 

continuity and overall business performance. Therefore, an integrated information system 

is essential to support effective coordination between operational divisions. This study 

aims to develop an integrated information system that connects production activities with 

inventory management processes. The system functions not only as a data recording 

platform but also as an operational integration tool that enables continuous and real-time 

information exchange across departments. By implementing a structured material 

requirement mechanism, the system is able to calculate raw material needs efficiently and 

automatically update inventory data whenever production activities occur. This 

integration ensures that information is distributed consistently throughout the operational 

process. The system was developed using an object-oriented approach to provide 

flexibility, scalability, and ease of future development. The implementation results 

indicate significant improvements in inventory data accuracy, reduced recording errors, 

and faster operational response times. Overall, the integrated information system 

contributes to enhancing production efficiency, maintaining inventory accuracy, and 

supporting operational stability within the F&B industry. 
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INTRODUCTION 

In recent years, the Food and Beverage (F&B) industry has experienced significant 

and rapid growth (see Figure 1). The F&B sector is characterized by highly dynamic and 

fast-paced operational activities, requiring companies to continuously adapt to changing 

market conditions and customer demands. This rapid development has increased the need for 

operational efficiency and effective resource management, particularly in production 

processes and inventory control systems. Efficient coordination between these activities is 

essential to maintain product quality, reduce waste, and ensure smooth business operations. 

Figure 1.  

Growth of the Food and Beverage Industry in Indonesia 

 
Source: Statistics Indonesia (BPS), Food and Beverage Service Business Report, 2023, and 

PT Citra Cendekia Indonesia Report, 2023. 

 

However, many companies still have not fully implemented integrated information 

systems in their operational activities. The use of manual recording methods or disconnected 

systems often creates discrepancies between recorded data and actual field conditions. These 

inconsistencies not only affect inventory accuracy but also disrupt the continuity of 

production processes. The problem becomes more critical when dealing with raw materials 

that have limited shelf lives. Inaccurate planning and delays in information flow may lead to 

unnecessary waste and increased operational costs that could otherwise be minimized. 

In addition, limited coordination among departments further complicates operational 

performance. Each division often relies on its own data sources, resulting in ineffective 

communication, fragmented information flow, and less optimal decision-making processes. 

This condition highlights the growing importance of an integrated system capable of 

connecting multiple operational activities within the organization. An integrated information 

system does not merely function as a data recording tool, but also ensures that information 

can be shared, updated, and utilized continuously across all related departments. 

Previous studies have shown that information system integration can improve 

operational efficiency and data accuracy (Lestari, 2022; Wijaya, 2023). Nevertheless, most 
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existing studies have not comprehensively integrated production planning, raw material 

usage, and inventory monitoring into a single structured system. Therefore, this study 

develops an integrated information system based on the Object-Oriented Analysis and 

Design (OOAD) approach to address these operational challenges. Through the 

implementation of an integrated information system, information flow is expected to become 

more effective, thereby supporting improved organizational performance and operational 

sustainability. 

 

REVIEW OF LITERATURE  

Integrated Information System 

An integrated information system is an approach that connects various organizational 

functions to ensure that data flows consistently and continuously across departments. When 

all divisions operate using the same data, which is automatically updated in real time, work 

processes become faster, and the risk of recording errors can be significantly reduced. Stair 

and Reynolds (2018) explain that system integration helps organizations minimize data 

duplication, accelerate decision-making processes, and improve overall operational 

efficiency. In practice, integrated systems allow production, warehouse, and management 

departments to access the same information without the need for repetitive data entry. This 

capability is particularly important in industries that require rapid responses to changes in 

demand and operational conditions, such as the Food and Beverage (F&B) industry. 

F&B Production Management 

The F&B industry has operational characteristics that differ from those of other 

manufacturing industries. Most raw materials used in this sector are perishable, have limited 

shelf lives, and often require special handling procedures. Therefore, production planning 

must be carried out carefully to avoid overproduction or shortages of raw materials. Heizer 

and Render (2017) emphasize that demand fluctuations in the F&B industry require 

companies to adjust production capacity quickly and efficiently. Inaccurate planning may 

increase the risk of material waste, while insufficient production readiness can result in 

delays in fulfilling customer orders. Consequently, a system capable of supporting more 

precise production planning has become an essential requirement for F&B companies. 

Inventory Control 

Inventory control is an inseparable component of the production process. Without 

accurate inventory data, companies may face difficulties in determining when to purchase 

raw materials or when production schedules need adjustment. Schroeder (2020) states that 

inventory accuracy directly influences production continuity and cost efficiency. When 

inventory data do not reflect actual conditions, companies may experience two major 

problems: excess inventory, which leads to waste, or insufficient inventory, which disrupts 

production activities. In the F&B industry, both conditions can be highly detrimental because 

raw materials generally have relatively short shelf lives. Therefore, a system capable of 
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monitoring inventory in real time plays an important role in maintaining operational stability 

and reducing unnecessary losses. 

Bill of Materials (BOM) 

A Bill of Materials (BOM) is a structured list containing all raw materials required to 

produce a particular product. In the F&B industry, BOMs are typically developed based on 

product recipes or production formulas. Monczka et al. (2016) explain that BOM serves as 

the primary reference for determining the quantity of materials needed before production 

begins. With a well-defined BOM, the production department can calculate material 

requirements more accurately, while the warehouse department can ensure material 

availability according to operational needs. In addition, BOM assists companies in estimating 

production costs and minimizing the risk of material shortages during the production process. 

Previous Studies 

Several previous studies have demonstrated that system integration and production 

process digitalization provide significant benefits for operational efficiency. Putra (2021) 

found that the implementation of computerized production systems increased operational 

efficiency by up to 20%, mainly because recording processes became faster and more 

accurate. Lestari (2022) examined the integration between warehouse and production 

departments and reported that stock discrepancies were reduced by up to 30% after the 

implementation of an integrated system. Similarly, Li et al. (2020) showed that system 

integration improved inventory accuracy to approximately 95%, making stock data 

considerably more reliable. Meanwhile, Kumar and Singh (2021) highlighted the advantages 

of real-time inventory systems in reducing raw material waste, particularly in industries that 

rely heavily on perishable materials. 

These findings indicate that system integration, effective production planning, and 

accurate inventory control are critical factors in improving operational efficiency. Therefore, 

this study adopts the theoretical foundations and findings from previous research as the basis 

for developing a more integrated information system tailored to the operational needs of the 

F&B industry. 

 

RESEARCH METHOD 

Research Approach 

This study was conducted at PT Mie Star Global, a company operating in the Food and 

Beverage (F&B) industry, characterized by fast-paced production processes and the use of 

perishable raw materials. The company was selected because it provides a relevant 

environment for directly observing operational challenges related to inventory accuracy, 

production planning, and interdepartmental coordination within the F&B sector. 

The study adopted the Object-Oriented Analysis and Design (OOAD) approach as the 

foundation for system development. This approach was chosen because it produces a more 

organized, modular, and scalable system structure that can be easily expanded in the future. 
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OOAD enables researchers to divide the system into objects with specific attributes and 

behaviors, making the analysis and design processes clearer and more structured. 

Furthermore, this approach ensures that each system component can operate independently 

while remaining interconnected with other components. As a result, future modifications or 

feature additions can be implemented without redesigning the entire system. The OOAD 

approach is particularly suitable for the F&B industry, where operational flexibility and 

adaptability are highly important. 

Data Collection Techniques 

To obtain an accurate understanding of system requirements, this study employed 

several data collection techniques. First, direct observations were conducted on production 

activities and warehouse workflows. These observations provided practical insights into how 

raw materials are received, stored, utilized, and recorded in daily operations. Second, 

interviews were carried out with warehouse staff, production staff, and other related 

personnel. The interviews aimed to identify operational problems, expected system features, 

and the existing recording procedures used within the company. 

Third, document analysis was conducted using several operational documents, 

including Bill of Materials (BOM), inventory cards, raw material usage reports, and 

production reports. These documents helped identify material consumption patterns, usage 

frequency, and the data structures required by the system. The combination of these 

techniques provided a comprehensive understanding of operational conditions and system 

requirements. 

Unified Modeling Language (UML) Modeling 

After data collection, the next stage involved system modeling using Unified Modeling 

Language (UML). UML was selected because it offers various diagram types that can 

represent the system from multiple perspectives. Several UML diagrams were utilized in this 

study, including: 

• Use Case Diagram, to illustrate the relationship between users and the main functions 

available in the system. This diagram helps identify actors and functional 

requirements. 

• Activity Diagram, to describe the workflow of operational activities, starting from 

production planning to raw material usage recording. 

• Class Diagram, to represent the data structure and relationships among system 

objects. This diagram serves as the foundation for database and system logic design. 

• Sequence Diagram, to illustrate the sequence of interactions among objects during 

process execution. This diagram ensures that communication flows among system 

components operate according to requirements. 

• The use of multiple UML diagrams ensured that the system was comprehensively 

designed from both process and data structure perspectives. 
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System Scope 

The scope of the system developed in this study was limited to four primary functions 

considered essential for supporting production operations in the F&B industry. First, the 

system provides a production planning feature that determines raw material requirements 

based on the Bill of Materials (BOM) and planned production quantities. Second, the system 

supports raw material usage recording, ensuring that every material withdrawal from the 

warehouse is accurately documented. Third, the system offers real-time inventory 

monitoring, allowing users to view current stock levels without manual checking. This 

feature is important for preventing material shortages and minimizing waste. Fourth, the 

system is capable of generating operational reports, including material usage reports, 

inventory variance reports, and daily production reports. These reports support management 

in evaluation and decision-making processes. With this scope, the proposed system is 

expected to support production activities in a more structured manner, reduce recording 

errors, and improve overall operational efficiency. 

 

RESULTS AND DISCUSSION 

Problem Analysis 

Based on field observations and interviews with warehouse and production staff at PT 

Mie Star Global, several operational problems were identified that directly affected the 

company’s operational performance. The first issue was related to discrepancies between 

inventory records and the actual physical stock in the warehouse. These differences occurred 

because inventory recording was still handled separately by different departments, causing 

delays in data updates. In several cases, staff had to conduct repeated manual checks to verify 

stock availability, which slowed down daily operational activities. 

The second issue involved raw material waste, particularly for materials with short 

shelf lives. Inaccurate calculations of material requirements resulted in some materials not 

being used according to the production plan. Consequently, certain materials exceeded their 

expiration period and had to be discarded. This condition not only increased operational costs 

but also indicated that production planning was not fully integrated with warehouse 

operations. 

The third problem concerned production delays. These delays usually occurred when 

required raw materials were unavailable at the beginning of the production process. 

Production staff often had to wait for stock confirmation or postpone production until 

materials became available. This situation demonstrated that information flow between the 

warehouse and production departments had not yet operated in real time, preventing quick 

operational decision-making. 

The final issue was related to the time-consuming process of preparing operational 

reports. Since most data were still recorded manually, staff required additional time to 

summarize material usage, calculate inventory discrepancies, and prepare daily reports. 

Delays in reporting prevented management from obtaining up-to-date operational 

information, reducing responsiveness to changing production needs. These problems indicate 

the necessity of a system capable of automatically updating data, reducing dependence on 

manual recording, and accelerating information flow across departments. 
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System Design 

To address the operational problems identified at PT Mie Star Global, the proposed 

system was designed with several integrated features that complement one another. Each 

feature was developed to overcome specific obstacles related to production and inventory 

management. 

The first feature is the Bill of Materials (BOM) recording module. Through this feature, 

each product has a clearly structured list of required raw materials. The BOM helps the 

company avoid manual calculations that often create discrepancies, as the system 

consistently displays material compositions for every production batch. As a result, 

production staff no longer need to search through separate documents or previous records. 

The second feature is the automatic raw material requirement calculation. The system 

automatically adjusts material requirements based on the production plan entered by the user. 

These calculations are performed directly using the BOM reference, allowing the production 

department to determine whether available stock is sufficient before production begins. This 

feature reduces the risk of material shortages during production and supports more accurate 

purchasing planning. 

The third feature is real-time inventory updating. Whenever raw materials are used or 

added to the warehouse, the system immediately updates stock quantities without requiring 

manual input. This mechanism is essential for minimizing discrepancies between physical 

inventory and system records, particularly in companies with intensive production activities. 

With automatic updates, warehouse staff no longer need to repeatedly verify stock 

availability manually. 

The fourth feature is the minimum stock notification system. The system provides 

alerts when stock quantities approach predetermined minimum levels. These notifications 

help the warehouse department reorder materials in advance, preventing production 

interruptions caused by delayed procurement. This feature also helps avoid overstock 

conditions that may lead to waste, especially for perishable materials. 

The fifth feature is the automatic generation of material usage and operational reports. 

The system can produce reports automatically based on daily operational data. These reports 

include information on material consumption, inventory movement, and production 

activities. With faster and more accurate reporting, management can make operational 

decisions without waiting for manual report recapitulation from staff. 

In addition to these features, the system is equipped with user access control 

management. Each user is granted access rights according to their responsibilities. For 

example, warehouse staff are only authorized to manage inventory data, while management 

personnel can access comprehensive operational reports. This access structure improves data 

security and minimizes the risk of unauthorized or accidental data modifications. 

Impact of System Implementation 

The implementation of the system produced several significant improvements in PT 

Mie Star Global’s operational activities. The first improvement was observed in inventory 

data accuracy. Before implementation, stock recording was conducted manually and 

frequently caused discrepancies between recorded and actual stock conditions. After 

implementation, inventory updates were performed automatically whenever materials were 

used or added. This improvement resulted in more consistent inventory data and reduced the 

need for repeated manual verification. 
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The second impact was the reduction of raw material waste, particularly for materials 

with short shelf lives. With more precise material requirement calculations, the company 

could determine the appropriate quantity of materials needed for each production batch. More 

accurate inventory monitoring also prevented materials from remaining unused in the 

warehouse for extended periods. Overall, the company was able to reduce the amount of 

waste caused by expired materials. 

The third impact was the improvement in production workflow efficiency. Before the 

system was implemented, production staff often had to wait for stock confirmations or 

manually check material availability before starting production. After implementation, 

inventory information became immediately accessible, enabling faster production 

preparation. This improvement reduced waiting time and minimized the risk of production 

delays. 

The fourth impact was the increased speed and accuracy of operational reporting. The 

system automatically summarized material usage data, inventory movement, and production 

activities. As a result, reports could be generated at any time without lengthy manual 

recapitulation processes. Management was able to obtain up-to-date information to support 

decision-making, particularly when responding to changes in production requirements. Table 

1 summarizes the operational changes observed before and after system implementation. The 

data demonstrate how system integration contributed to improved accuracy, efficiency, and 

operational responsiveness. 

Table 1.  

Impact of System Implementation on Company Operations 

Indicator 
Before 

Implementation 

After 

Implementation 
Improvement 

Inventory 

Accuracy 
70–80% 95–99% Significant increase 

Raw Material 

Waste 
High Reduced by 15–40% Improved efficiency 

Reporting Speed Slow Real-time 
Improved 

responsiveness 

Production Delays Frequent Rare 
Improved operational 

flow 

Source: Processed operational data from PT Mie Star Global (2025) 

 

Discussion 

The results of the system implementation at PT Mie Star Global indicate that 

information integration across departments has a significant positive impact on the 

company’s operational performance. One of the most noticeable improvements is the 

increased consistency of inventory data. Before the implementation of the system, warehouse 

and production staff often worked with different sets of data, causing repeated verification 

processes and operational inefficiencies. After the system was implemented, every inventory 

change was automatically recorded and could be accessed by all related departments in real 
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time. This condition simplified coordination processes and reduced the risk of errors that 

frequently occurred due to manual recording practices. 

In addition, the system helped the company manage raw materials more efficiently. 

The automatic calculation of material requirements based on production plans enabled the 

company to prepare raw materials in more accurate quantities. This capability is particularly 

important in the F&B industry, where most raw materials are perishable and have limited 

shelf lives. With more accurate and timely information, the company was able to reduce the 

risk of material waste caused by expired stock. This improvement not only reduced 

operational costs but also supported the company in maintaining product quality and 

production consistency. 

From the production perspective, the system contributed to a more organized and stable 

workflow. Prior to implementation, production staff often had to wait for stock confirmations 

or conduct manual inventory checks before starting production activities. After the system 

became operational, inventory information could be accessed directly, allowing production 

preparation to be completed more quickly and efficiently. This improvement reduced waiting 

times and minimized production delays that previously disrupted operational continuity. 

The system also provided additional value in terms of operational reporting. Through 

automatic data recording, reports related to material usage, inventory movement, and 

production activities could be generated instantly without time-consuming manual 

recapitulation. Management gained faster access to updated operational information, 

enabling quicker and more accurate decision-making. This capability became particularly 

beneficial when the company needed to adjust production capacity or respond to changes in 

market demand. Faster access to information became one of the key factors supporting 

overall operational efficiency. 

Overall, the findings of this study demonstrate that integrated information systems not 

only improve recording and monitoring processes but also strengthen coordination among 

departments within the company. With smoother information flow, the company can reduce 

operational errors, optimize raw material utilization, and accelerate decision-making 

processes. These findings are consistent with previous studies emphasizing the importance 

of system integration in improving operational performance within the F&B industry. 

Therefore, the implementation of an integrated information system can serve as an effective 

strategy for companies facing dynamic operational conditions and continuously changing 

production demands. 

  

CONCLUSION 

The results of this study demonstrate that the implementation of an integrated 

information system provides significant contributions to improving the company’s 

operational performance. System integration enables production processes to operate more 

efficiently because each department can exchange information seamlessly and in real time, 

resulting in better coordination throughout the workflow. In addition to accelerating 

production activities, the system also plays an important role in reducing raw material waste 

through more accurate monitoring of material usage. Automated inventory recording further 

improves stock data accuracy and minimizes manual recording errors that previously caused 

inventory discrepancies. 
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With the availability of real-time data, management can respond more quickly to 

changes in production requirements and make strategic decisions based on more reliable and 

accurate information. The findings of this study imply that companies in the Food and 

Beverage (F&B) industry have substantial opportunities to reduce operational costs through 

the efficiency generated by integrated information systems. Furthermore, the implementation 

of such systems can strengthen operational control, improve resource utilization, and support 

more sustainable production management. 

For future development, the system can be expanded by incorporating additional 

modules such as demand forecasting and direct integration with Point of Sale (POS) systems. 

These enhancements would broaden the system’s functionality and improve the company’s 

analytical capabilities, enabling management to predict production needs more accurately, 

respond to market changes more effectively, and support long-term operational decision-

making. 
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