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Abstract 

The Integrated Warehouse Application (IWA) is a platform that combines inventory 

management, order management, warehouse operations, shipping, logistics, and reporting 

and analysis. It helps users manage their inventory to meet supply and demand requirements. 

Although many large companies use IWA to increase operational efficiency, its complexity, 

technology, and customization requirements make it too expensive for small and medium-

sized enterprises (SMEs). Our research centers on small and medium-sized enterprises 

(SMEs) operating in the retail industry. Fast and precise order processing is crucial for 

satisfying and retaining customers. Therefore, we aim to discover strategies that cater to the 

diverse demands of different retail levels. The method for this study was conducted in four 

stages. The first stage involved preparation and planning by mapping out the initial process 

and identifying the relevant system based on the existing condition. The second stage focused 

on gathering data from the previous system through process and analysis. The third stage 

involved designing and developing the system, including prototyping, confirming, and 

adjusting it. Finally, the system was delivered in the fourth stage, and training was provided 

for each user. To create the system interface, we utilized an open-source ERP system called 

Odoo, which helped develop the IWA. Our findings show that implementing an integrated 

warehouse inventory system like the one provided by Odoo can offer real-time visibility into 

inventory levels, orders, and shipments. Automating manual processes enhances speed and 

accuracy, which improves customer service and business performance. 
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Introduction 

Small and Medium Enterprises (SMEs) play a vital role in the global economy (Alaskari et al. 2021). 

Nearly all businesses (99%) in Indonesia fall under micro, small, and medium enterprises (MSME). 

With 816,000 SMEs contributing to 27% of the GDP, they significantly contribute to the country's 

economy (ILO-PROMISE IMPACT project 2019). Additionally, small and medium retail businesses 

make up 60% - 70% of the Indonesian retail market and have the potential to proliferate (Hasegawa 
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and Tani 2022). Some SMEs in retail businesses have branches in various locations or function as 

distribution centers with multiple stock points. However, these retailers face challenges managing 

inventory, balancing supply and demand, and simultaneously overseeing retail and warehouse 

operations (Quona Capital 2021). These challenges in SMEs in retail business can be handled using 

Information and communication technologies (ICT) that can assist through Enterprise and Resource 

Planning (ERP).  

In modern business, the needs of ERP are crucial. Businesses use ERP software to manage various 

business activities, such as accounting, procurement, project management, risk management, 

compliance, and supply chain operations. Additionally, the ERP suite includes Enterprise 

Performance Management software that assists with financial planning, budgeting, forecasting, and 

reporting (Yulianto et al. 2020).  ERP systems can be both complex and costly. The price is 

determined by factors such as their level of customization, implementation, acquisition, long-term 

support, and overall complexity (Malhotra and Temponi 2010). Small and medium-sized retail 

businesses need help to become more flexible and adaptable (AlMuhayfith and Shaiti 2020).  

Studies have shown that implementing an ERP system in SMEs can bring numerous benefits 

(Estébanez 2021; Rupčić 2021; Tambovcevs and Tambovceva 2022). This solution can enhance 

business effectiveness, improve functionality, and lead to satisfied users. However, it may also come 

with increased implementation costs, complexity, and expenses for upgrades. In practice, companies 

often choose to customize their ERP system and adapt their business processes accordingly (Hansen 

et al. 2023; Hustad and Stensholt 2023). This also applies to SME businesses such as retail businesses. 

Small and medium-sized retailers need to adopt an ERP system. It keeps the balance of supply, 

demand, and distribution to maintain the availability of items.   

In the retail industry, an ERP system should be capable of managing inventory, generating analytics 

and reports, managing customer and vendor relationships, fulfilling orders, and facilitating point-of-

sale transactions (Davyn Limited 2023). Small and medium-sized retail businesses can benefit from 

using an Open-source ERP system that is customizable, easy to maintain, and cost-effective. This 

solution is ideal for SMEs to streamline their operations and maintain their business while 

maintaining their budget. 

In the past, various studies have utilized Open-source ERP systems in the retail industry. Suryo et al. 

(2021) implement Odoo modules, such as sales, purchase, accounting, point of sale, CRM, and 

marketing, for a food retail business in Jakarta. Navalina et al. (2021) concentrated on an accounting 

information system to enhance customer service and satisfaction while considering demand in retail. 

Alghazali and Ageeli (2020) focused on inventory management within a retail company, considering 

the relationship between information and effective decision-making processes.  

Other studies such as Antari et al. (2014); Bakhri (2019); Retnasari (2021); Suryantoro (2021); and 

Tongsuksai et al. (2022) also have used ERP systems to manage retail needs in small and medium-

sized enterprises (SMEs), in most cases, the inventory being managed is for retail purposes, and the 

single source demand comes from retail (shops). It gets more complicated when there are multiple 

sources of demand, such as a Distribution Center (DC) that serves as a warehouse, stocks retail 

located in different areas (branches) and serves customers directly. These retail branches also have 

their inventory that needs to be managed. This study takes into account this added complexity when 

implementing its Open-source ERP system.  

The goal of this research is to create an Open-source ERP System that will benefit small and medium-

sized retail businesses. This software is called Integrated Warehouse Application (IWA). Unlike 

previous studies, our research focuses on the various sources of demand, including multi-echelon 

demand from Distribution Centers, individual customers, and customers who visit the retail branch 

shops. It is important because the software will connect the Distribution Center (DC) with customers 

and retailers, improving the efficiency of ordering, planning, and distribution. The purpose of using an 

Open-source ERP system for SMEs in Retail business is to gain flexibility in business with lower 

cost. This study is divided into four sections: Section 2 outlines the methodology, Section 3 presents 

the results, Section 4 is discussion, and Section 5 provides conclusions. 
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Methodology 

Dunaway (2012) explains that ERP systems use a flexible company-driven approach to 

implementation that can be tailored to meet the unique requirements of each project. The current 

study also utilizes a simplified company-driven methodology outlined in Figure 1 and consists of four 

stages: planning and preparation, analysis and processing, design and production, and delivery and 

training. These four phases have been modified and improved upon by (Ibrahim et al. 2022).  

 

Figure 1. Flowchart for Research Method 

Preparation and Planning System 

In the initial phase, there are three tasks to be completed. The first task involves conducting a 

preliminary study, which includes a literature review and field research. The literature review focuses 

on ERP and information systems that are relevant to the retail industry. The field research is 

conducted to validate the requirements of retail businesses and lays the foundation for system 

development. The second step is to identify the problem, which involves analyzing current conditions, 

collecting initial data from the current information system's output, comparing the data with the 

distribution center's needs, and designing new system requirements. The last step in this phase is to 

create an improvement plan. This involves brainstorming ideas, conducting literature reviews to 

establish the base of the problem, and mapping the idea into a written plan. This plan outlines the 

scenario for improving the system. 
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Process and Analysis 

During the second stage, process, and analysis, we focused on analyzing the existing condition of the 

object of study by observing its working sequence. The object of study already had their warehouse 

system called ePOS. ePOS, also known as electronic point of sale, is a computerized system used in 

retail shops to record sales. It includes functionalities such as payment processing, customer 

interaction, and data storage. However, the current system has a problem - the information is not 

connected to the head office, which is the distribution center. As a result, the product information, 

including the order needs from retail, stock, inventory, and retail orders, is not connected to the DC. 

Retail needs to manually update the stocks and sales information to the distribution center daily by 

extracting the sales data and sending it to the DC. Only after that can the DC decide whether to add 

more stock to the existing retail stock. 

In the second stage, the focus is on gathering data from the current ePOS system. This is necessary to 

develop a new information system for retail businesses. The data collected will include sales data, 

product data, sales documents, stock data, company workflow processes, and the role of each 

department in the company. Providing these details is essential to developing the requirements for the 

new system development process. 

Design and Development 

The third phase of the project involves design and development, which consists of three tasks. The 

first task is to create a prototype design using an Open-source ERP system application. Once the 

initial design is completed, the second task is to confirm it with users by conducting forum group 

discussions and interviews with each department. If any adjustments are needed, the system will be 

fixed and adapted to meet the user's needs. 

Delivery and Training 

Once the information system is fully developed, it enters the delivery and training stage. The IT 

department responsible for the system receives training to maintain the system for later. Next, the 

integrated system, which combines various departments such as distribution center (DC), accounting, 

purchasing, retail, and warehouse, is handed over to the user for testing and training. Once the system 

has been adjusted according to user feedback, it requires confirmation from the operation manager 

before it can be connected to the company server and used as an integrated warehouse application 

(IWA). 

Results and Discussion 

This sub-chapter will explain the results of the analysis and creation of an information system using 

an Open-source ERP system as follows: 

Preliminary Studies 

To conduct our research, we need to conduct preliminary studies which consist of understanding the 

object business and then understanding the current state of the ePOS system as follows.  

Scope of study 

This study focuses on a retail chain with a single distribution center (DC) and four retail locations. 

Demands for products come from both the DC and the retail stores, which are located in Surabaya, 

Lumajang, Tuban, and Bojonegoro. Customers have the option to purchase products directly from 

either the DC or retail stores. Although the number of customers varies, demands are received daily 

from both the DC and retail locations. For further information, see Table 1. 
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Table 1. Scope of the Object of Study 

No Information DC Retail 

1 Demand Individual customers, retail 

chains 

Individual customer 

2 Number of employees 12 /DC 2~4 /retail 

3 Job responsibility 

(department) 

Accounting, procurement, 

purchasing, warehouse and 

delivery, operation manager, IT 

department, retail manager 

Retail manager, inventory 

manager, sales (cashier) 

4 Demand's arrival Daily Daily 

5 Time for delivery of 

goods to retail 

Twice a week (Tuesday and 

Thursday)  

- 

6 Update stock Daily (manually after getting 

the information from retails) 

Daily (update the stock 

manually and send the emails 

to DC) 

Current state assessment 

Once the problems in the research object are identified, the next step is to assess the research object's 

current state or existing state. The initial plan for the new information system involves integrating the 

distribution center - including the accounting, purchasing, DC staff (admin), warehouse, and delivery 

departments - with retail operations. This new system is called an Integrated Warehouse Application 

(IWA). To clarify the current situation in the industry, we analyzed two primary locations: 

distribution centers which can be seen in Table 2, and retail which can be seen in Table 3. 

Table 2. Distribution Center Existing Business Process  

No Activity Actor Output Document 

1 Making orders to the supplier Procurement staff Purchase Order 

2 Re-confirm the order Purchasing staff Item packing list documents 

3 Contact supplier for product 

confirmation 

Purchasing staff - 

4 Receiving; Checking arriving 

product 

DC Staff Good Receipt Note 

5 Making payment Accountant Payment notes 

6 Input new inventory data DC Staff New product document 

7 Make a shipment note to the 

retail 

Accountant Remittance Note 

8 Creating data and returning 

goods to the supplier 

Accountant Return Note 

9 Stock updates Procurement staff Documentation of product 

The DC being observed serves as the primary warehouse for multiple retailers both inside and outside 

the city. It also serves as a retail which sells products directly to customers. Despite having a vast 

inventory of around 3,500 items, the roles and responsibilities of employees are not clearly defined 

causing conflicting tasks. When employees are assigned conflicting tasks, it can become unclear what 

their actual assignments are. 
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Table 3. Retail Existing Business Process 

No Activity Actor Output Document 

1 Make orders to DC Warehouse staff Purchase Order 

2 Reconfirm the order Purchasing staff Item List Packing Document 

3 Contact DC for product 

confirmation 

Purchasing staff - 

4 Receiving; Checking arriving 

product 

Warehouse staff Notes of receipt of goods 

5 Input new inventory data DC Staff  Input document goods 

6 Make receipt note for DC Cashier (accountant) Payment notes of goods 

7 Creating data and returning 

goods to DC 

Cashier (accountant) Return note 

8 Doing stock updates Procurement and 

warehouse staff 

Documentation of product 

The observed object comprises retail stores located both within and outside the city has already been 

explained in the sub-section Scope of study, with a warehouse stock controller in the form of a DC. 

The DC is tasked with the crucial responsibility of determining the suppliers, number of orders, and 

type of goods ordered, while the retail stores are responsible for sales and stock updates. To order 

sales products, the retail stores place orders at the DC. In addition, they manually enter daily stock 

updates into the ePOS system as the information systems at retail and DC are not connected. Upon 

receipt of the reports from the retail stores, the DC performs manual checks before confirming the 

stock update process with the retail stores. Based on this information, the DC determines which 

products must be sent to the retail stores, with deliveries scheduled twice a week to avoid stock 

shortages. 

Existing Object Condition Analysis 

Existing condition analysis is carried out by analyzing the relationship between ideal conditions based 

on user expectations, current conditions, and proposed solutions (Ibrahim et al. 2022). This 

relationship can be seen in Table 4 below.  

The gap between Supplier, DC, and Retail has caused inefficiency and inflexibility. Any updates to 

the information in the system cannot be detected in real-time and cause delays in responses. 

Conceptual model for the business process 

To determine the requirements for a new information system, we analyzed the existing conditions and 

conducted a gap analysis. Based on this, we created a conceptual model focusing on the supply chain's 

three elements: suppliers, distribution centers, and retail. The To-Be Business process, a conceptual 

model, is divided into two processes. The first business process is for issuing the products or items 

from DC, as shown in Figure 2. The second business process is for planning and receiving products in 

DC, as shown in Figure 3. The explanation is as follows: 

To-Be Business Process for issuing the Products or Items from the Distribution Center 

The product issuing process involves three parties: Retail, DC, and customers, as depicted in Figure 2. 

The Sales and Purchasing, Procurement, and Warehouse departments at the DC are all involved in this 

process. Open-source software is utilized by the system to connect all parties, resulting in increased 

efficiency. The real-time updates feature is the primary differentiating factor from previous 

conditions. Both Retail and DC can now update and track the movement of stock in and out of both 

parties simultaneously.  
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Table 4. Gap Between Ideal, Existing, and Recommendation for DC and Retail 

No Activity 
Ideal Condition based on 

User expectation 
Existing Condition Proposed Solution 

1 Making orders 

to the supplier/ 

DC 

Create purchase order 

documents in real-time 

through the Procurement 

Division. 

To place an order, one 

must wait for a manual 

request for goods notes 

from the procurement 

department. 

Utilize software to 

prepare and submit 

purchase order 

documents, allowing for 

real-time receipt of 

information. 

2 Re-confirm 

the order 

The order information and 

packing list are recorded and 

verified and can be accessed 

by the Purchasing Division. 

Currently, gathering order 

information and creating 

packing lists is manual and 

not real-time, which causes 

delays in confirmation. 

Utilize software to submit 

and verify orders swiftly. 

3 Contact 

supplier/ DC 

for product 

confirmation 

Direct order information is 

marked and confirmed and 

can be seen by the 

Purchasing Division. 

The process of submitting 

information is currently 

done manually and is not 

linked together. 

Easily submit information 

with the proposed 

software with no delays or 

time-consuming steps. 

4 Receiving; 

Checking 

arriving 

product 

Direct checking when the 

ordered goods come 

according to the purchase 

agreement 

It is necessary to wait for 

the product receipt from 

the purchasing division to 

check the goods manually. 

Use integrated software to 

check incoming goods 

and view arrival 

information directly. 

5 Making 

payment 

Make payments directly and 

or according to the goods 

purchase agreement 

Manual payment notes can 

lead to number notation 

errors that are difficult to 

communicate 

Prepare and submit 

payment receipts in real-

time using software tools, 

which help us to integrate 

with related divisions. 

6 Input new 

inventory data 

Generate additional input 

documents for purchased 

goods. 

Incoming goods are 

entered manually, 

requiring manual 

recalculations and 

adjustments to stock levels. 

The software enables 

direct and real-time input 

of goods data into the 

inventory master data of 

the DC. 

7 Make a 

shipment note 

to the retail 

Create a Packing List 

(Packing List) of goods to be 

sent to the customer retail 

according to the request. 

Using manual notes to 

track goods shipments 

results in a significant 

amount of time wasted on 

receiving and confirming 

orders. 

By integrating software 

tools with the relevant 

divisions, packing lists 

can be made, and products 

can be delivered in real-

time. 

8 Creating data 

and return of 

goods returns 

to the supplier/ 

DC 

Create a record of requested 

returns of goods to be sent 

directly to the supplier/ DC. 

Using manual return notes 

can be time-consuming, 

leading to delays in 

receiving and confirming 

orders. 

Creating return notes for 

products is easier with 

integrated software tools 

that allow for real-time 

submission to the relevant 

divisions. 

9 Stock updates Create and update the new 

stock of goods in the DC 

Master Data Inventory 

directly. 

The update is a manual 

process that is time-

consuming and does not 

directly update the DC 

inventory master data. 

Utilize integrated software 

tools to update the 

inventory in real time and 

ensure it is properly stored 

and maintained. 
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Figure 2. To-Be Business Process for issuing the Products or Items from the Distribution Center 

 

 

Figure 3. To-Be Business Process for planning and receiving products in the Distribution Center 
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To-Be Business Process for planning and receiving products in the Distribution Center 

Figure 3 illustrates the process of planning and receiving the product. In the previous method, the 

product was planned and received manually, leading to a higher chance of errors. The purchasing 

department had to manually input additional products into the system after checking the received 

product. However, in the newly developed system, the warehouse processes the product received from 

the vendor and submits it to the system directly, allowing for direct input of product amount and faster 

payment processing by the accountant. This new system reduces manual processes and increases 

efficiency for each department, enabling them to work more effectively. 

Implementation of Open-source ERP System for Integrated Warehouse Application (IWA) 

To create the integrated warehouse application, we utilized the Open-source ERP system Odoo. To 

begin the process, we determined the number of users and modules required, as shown in Table 5, 

before creating the interface.  

To accommodate needs in DC and retail, there are seven identified user types and four necessary 

modules. The user types include administration/IT support, head of accounting, purchasing 

department, accounting staff, head of operations, warehouse and shipping staff, and retail staff. The 

four modules needed are sales, inventory, purchase, and invoicing, which are specific to certain 

sections. Every section has control over the Module that is generated, with three types of authority: 

Support, Admin, and User. The Support authority is responsible for the application system, allowing 

the Administrator/IT Support to manage the system, add user data for login purposes, and ensure 

server security. The Admin status authority allows for editing, changing, and adding components 

within the authorized Module. Meanwhile, the user is only able to view module components. Once the 

user enters the system, they will be directed to the main display. 

Table 5. User Rules for the Open-source Application 

No User Module 

Sales Inventory Purchase Invoicing 

1 Administrator/IT Support Support Support Support Support 

2 Head of Accounting Admin Admin Admin Admin 

3 Purchasing department  Admin Admin  

4 Staff Accounting User   Admin 

5 Head of Operational Admin Admin Admin  

6 Warehouse and Delivery Staff  User   

7 Retail staff  User   

Figure 4 displays the homepage of the application. Access to different modules is based on user 

authority, as detailed in Table 5. The inventory module has visibility between warehouses and 

facilitates the warehouse's receipt and issuance of goods to retail and direct customers, as shown in 

Figure 5 and Figure 6. Meanwhile, the Purchase module supports the purchase of goods from DC to 

vendors/suppliers, as seen in Figure 7. Figure 8 displays the product master data, which can be 

modified based on availability in the warehouse. It includes product name, quantity, and price. Lastly, 

Figure 9 depicts the sales module utilized by DC and Retail for direct customer sales.  

Efficiently providing real-time information optimizes the user experience. The new system has been 

divided into four modules, each tailored to meet the specific needs and responsibilities of each 

department. In the previous system, there were gray areas in terms of responsibilities, with some jobs 

duplicated across departments. However, the new system eliminates redundant work by streamlining 

each department into its respective module and preventing overlapping tasks. 
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Figure 4. Homepage Display 

 

Figure 5. Inventory Module Dashboard 

 

Figure 6. Inventory Module for Product Receiving 

 

Figure 7. Purchase Module for Product Receiving 
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Figure 8. Master Data Product 

 

Figure 9. Sales Module 

Conclusion, Implication, and Recommendation 

Previously, data entry for the object of study had to be done manually since there was no real-time 

connection between the distribution center (DC), vendors/suppliers, and retail outlets. This led to 

updates being delayed and the process being time-consuming. Additionally, there were often errors 

due to human mistakes. To address these issues and improve the real-time process, an Open-source 

ERP system has been successfully implemented to integrate DC and retail warehouse activities in real 

time. This research aims to implement the new system and connect the DC, Retail, and 

Vendor/Supplier by analyzing the current condition and validating it through the object.  

This research has implications for our object of study. We have developed a new Integrated 

Warehouse Application (IWA) system that utilizes Open-Source ERP software. The IWA system 

provides detailed and real-time visibility of stock items across our one DC and three retail locations. 

Our approach is flexible and company-driven, tailored to meet your specific needs in four stages: 

planning and preparation, analysis and processing, design and production, and delivery and training.  

The new system is designed to provide real-time processes and updates throughout the entire supply 

chain. It enables users to make an order to the supplier/ DC, re-confirm the order, contact the supplier/ 

DC for product confirmation, receive and check arriving products, park payment, input new inventory 

data, make a shipment note to retail, create data and return of goods returns to the supplier/ DC and 

also stock updates. All administrative processes related to product supply from the DC to each 

retailer, as well as reverse logistics, are carried out in one integrated system. One key feature of the 

IWA system is its ability to automatically issue orders based on predefined Reorder Points. This 

enables more effective and efficient processes, as well as better inventory management. Moreover, as 

the implementation has just begun, the system provides real-time information that assists management 
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in making quick and accurate decisions.  

IWA offers instant data updates to streamline exchange processes. However, future research could 

expand the system's capabilities to include retail sales at the Point of Sale (PoS). Additionally, a more 

flexible connection between a company's financial and inventory data is necessary for precise 

decision-making based on updated data patterns. This would create a comprehensive system for 

businesses, covering everything from procurement, finance, and inventory management to warehouse 

management, fulfillment, and PoS. 
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