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Abstract 

This study presents the implementation of a web-based digital receipt system in the transaction processes of PT. Makassar Metro 
Network and PT. Jalan Tol is a strategic response to operational challenges during the COVID-19 pandemic. The reliance on printed 
receipts led to increased operational expenses and issues in receipt management, including frequent loss and negative environmental 
impact. To address these issues, a web-based application was developed to facilitate access to digital receipts, aiming to reduce the 
use of thermal paper and improve cost efficiency. The research adopts the System Development Life Cycle (SDLC) methodology 
using the Waterfall model, which encompasses stages of planning, requirements analysis, system design, implementation, and 
maintenance. Testing results indicate that all application features functioned as intended, enhancing both accessibility and transaction 
efficiency. These outcomes suggest that digital receipts can significantly reduce environmental footprints and streamline operational 
workflows. Furthermore, the developed model offers potential for broader adoption across various industries seeking sustainable 
and digital transaction solutions. The integration of digital receipts thus emerges as a viable, eco-friendly alternative in the 
modernization of toll payment systems. 
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Introduction 

During the Covid-19 pandemic from 2020 to 2021, which hit various corners of the world, it had a major impact on 

economic growth and human interaction patterns in carrying out various activities, both individually and corporately 

(Nations, 2020; Sasmiharti & Karyati, 2021). Companies are making various improvements in the application of 

technology to reduce operational costs and improve efficiency in various sectors, especially by involving IT (Burhan, 

2020; Cionta, 2021). In the scope of toll road companies, it also has an impact on PT. Makassar Metro Network (PT. 

MMN) and PT. Jalan Tol Bagian Empat (PT. JTSE) is the organizer of toll road operations, especially in Makassar. The 

company management has taken initiatives with various improvements with the aim of operational cost efficiency and 

ISO implementation, one of which is the ISO 4001 standard on the internationally applicable Environmental 

Management System standard (Abdul-Rashid et al., 2022; Manninriang, 2013). 

Based on this, changes have been made to the payment system for transactions on toll roads by not automatically printing 

transaction receipts when a transaction is completed (Ristyaningrum, 2019). Drivers can print receipts according to their 

own needs, so that receipts that were previously printed automatically and were not needed for documentation purposes 

by toll road users can reduce the use of thermal paper and operational costs of toll equipment (Ashari & Meicahayanti, 

2023). By reducing the use of thermal paper, the company will have an impact on environmental management as 

stipulated in the ISO 4001 standard, in this case reducing the use of paper made from trees (Certification, 2023). As we 

know, the need for paper made from trees will cause the area of forests to decrease, thus having an impact on global 

warming and climate change (Ashari & Meicahayanti, 2023; Irsyad, 2022). 

Companies can also reduce maintenance and spare part costs for toll equipment by increasing the usage period of 

thermal printer devices for printing receipts (Ruhulessin, 2023). With an average of 100 thousand to millions of vehicles 

transacting every day, of course, the operational costs of transaction devices that must operate 24 hours to serve 
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transactions of drivers on toll roads are very significant and must be prepared by the company (Work, 2023). Minimum 

Service Standards or SPM required by the Toll Road Regulatory Agency (BPJT) as a government regulator in 

supervising and controlling the operation of toll road services for toll road drivers (BPJT, 2014). The implementation 

of this SPM is a standard for periodic increases in toll road rates during the concession period and in accordance with 

the company's investment (PUPR, 2023). 

This research is in line with research Fong (2022), entitled Web-Based Receipt Key Information Extraction System, 

this study aims to develop a system for extracting key information from receipts automatically, considering the 

importance of proper receipt management by the community to increase financial awareness. Facing the challenges of 

handling many receipts, this system is designed to make it easier for users to extract and store important information. 

the final result of the system can upload several receipts for processing and store records. And also research (Mwende 

& Kasamani, 2018), titled Integrated Paperless Receipts for Shoppers, aims to address the issues associated with paper-

based receipts, which are often lost, damaged, and environmentally unfriendly. With millions of purchases made every 

day, the process of printing receipts has become expensive for businesses and individuals. To address this, an integrated 

system has been developed that allows customers to receive and store receipts directly through their customer accounts, 

thereby reducing the need for paper receipts. The methodology used in this research is prototyping, which supports the 

development of a digital-based solution for more efficient and practical receipt storage. 

The IT department, as the person in charge of the toll equipment system in the company, is required to innovate and 

improve the toll equipment transaction system with a web-based information system for toll transaction information 

media (Augustine et al., 2024; Kahar et al., 2024; Wardana & Hidayat, 2020). The target of operational cost efficiency 

of the toll equipment system by prepare an information system application for easy information to drivers on the toll 

road and provide a profitable impact in the future for the company. Therefore, the researcher chose the title of 

Application of Web-Based Digital Receipts on the Transaction System of PT. Makassar Metro Network and PT. Jalan 

Tol. 

Method 

This research method is designed to develop a web-based application in the toll payment transaction system at PT. 

Makassar Metro Network and PT. Jalan Tol Bagian Empat. This study aims to improve operational efficiency and 

provide convenience for toll road users through the implementation of digital receipts. The methods used are the System 

Development Life Cycle (SDLC) and the Waterfall Method, which will guide the research process from planning to 

system maintenance (Borecky et al., 2016; Firera & Iskandar, 2022; Senarath, 2021; Tekno, 2021). The research stage 

begins with planning, where researchers identify problems in the current transaction system and analyze user needs 

(Agency, 2024; Meilinaeka, 2023). 

Next, in the requirements analysis stage, data is collected through interviews and surveys to develop detailed system 

specifications. The system design stage involves creating flowcharts and data models, followed by implementation, 

where the application is developed using the Laravel framework (Fadilah et al., 2023; Iqbal, 2023; Pricillia & Zulfachmi, 

2021). Testing is done to ensure the quality and functionality of the system before launch (Peled et al., 1999; Setiawan, 

2021; Wicaksono, 2022). The black box method is used in this study to test the functionality of the system that has been 

designed (Dashti & Basin, 2020; Patria, 2023; Verma et al., 2017). The diagram and receipt printing on the Web can be 

seen in Figure 1. 
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Figure 1. Membership dashboard context diagram and receipt printing on the Web 

In Figure 1, the system design is in the form of a dashboard context diagram and printed receipts on the web. This 

system design was developed directly by updating several lines of code in the previously existing code script. After 

implementation, users are trained to use the new application, and maintenance is carried out to maintain system 

performance. By implementing this method, it is expected that the research can produce an efficient and effective 

application in the toll transaction system, reduce paper use through digital receipts, and improve user experience with 

easy access to transaction data. The final results are expected to provide a real contribution to the development of a 

more environmentally friendly and efficient toll transaction system. 

Results and Discussion 

Results 

In an effort to improve operational efficiency and provide convenience for toll road users, this study has succeeded in 

developing a web-based application for the transaction system at PT. Makassar Metro Network and PT. Jalan Tol Bagian 

Empat. The implementation of digital receipts as part of this innovation is not only aimed at minimizing paper use but 

also at improving user experience through easier access to transaction data. The design results of the application 

development are as follows (Figure 2). 

 
Figure 2. Member account registration page 
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Figure 2 shows the appearance of the member account registration page on the tolmakassar.com website, which is 

designed to facilitate users in creating an account to access the various services offered. This page asks for important 

information such as full name, email address, mobile phone number, and address according to KTP, which aims to 

verify the user's identity and ensure account security. In addition, users are required to create a strong password with a 

minimum of six characters and confirm the password to prevent errors in the registration process. 

 
Figure 3. Member login page 

Figure 3 shows the member login page on the tolmakassar.com website, which is designed to allow registered users to 

easily access their accounts. This page asks users to enter their previously registered email address and password and 

provides an option to return to the main page if needed. This simple and clear design makes it easy for users to 

authenticate so they can quickly access the features available on the platform, such as transaction history, balance 

information, and other services. With this login system, the website not only offers user data security but also improves 

user experience by providing fast and efficient access to relevant services, increasing interaction between users and toll 

road service providers. 

 
Figure 4. Member profile page 

Figure 4 shows a view of the member profile page on the tolmakassar.com website, which provides users with their 

personal information and transaction history in a structured manner. On this page, users can see their name, address, 
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mobile phone number, and registered email address, providing a comprehensive overview of the data associated with 

their account. There is also an option to edit the profile, allowing users to update information if necessary. At the bottom, 

information regarding total transactions is displayed, although in this example it shows "0 data," which may indicate 

that the user has not made any transactions. 

 
Figure 5. Display of the main page of the tolmakassar.com website 

Figure 5 shows the interface of the tolmakassar.com website, which is designed to facilitate toll road users managed by 

PT. Makassar Metro Network and PT. Jalan Tol Bagian Empat. This website provides various important features, such 

as a location map showing nearby places, a Print Receipt option to print digital transaction receipts, and Live CCTV 

access that allows users to see traffic conditions directly. In addition, this website is integrated with social media such 

as Instagram and Twitter and provides call center contact information for easy communication. The intuitive interface 

design and these features aim to increase user satisfaction and provide effective solutions in managing transactions on 

toll roads. 

 

Figure 6. Print the receipt page 

Figure 6 shows a guide from the tolmakassar.com website explaining how to print digital receipts, with the tagline 

#BeralihKeE-Struk. This guide consists of three simple steps: first, users are asked to enter their toll card number in the 

column provided; second, users select the type of receipt they want to print based on the transactions they have made; 

and third, users click the print button to download the receipt in PDF format. With clear and easy-to-follow steps, this 
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feature aims to make it easier for users to manage their transaction documentation digitally, thereby supporting the 

reduction of paper use and increasing efficiency in the transaction process on toll roads. 

 
Figure 7. Search receipt page 

Figure 7 shows the Cari Struk feature on the tolmakassar.com website, which allows users to access their transaction 

history easily and efficiently. In this view, users can see transaction details, including transaction time, booth location, 

user name, vehicle class, fare charged, and remaining balance after the transaction. This structured information not only 

provides transparency to users regarding their spending on toll roads but also makes it easier for them to track and 

manage their toll card usage history. Thus, this feature contributes to a better user experience and supports personal 

financial management in toll road use. 

 
Figure 8. Printed receipt result 

Figure 8 shows a printed receipt from the tolmakassar.com website, which provides clear and formatted details of toll 

transactions. On the receipt, important information such as the company name, receipt number, available balance, 

transaction time, and the rates charged for each user can be seen. In addition, the receipt lists the payment method used, 

such as payment through a specific bank. This neat and informative design not only ensures that users have clear and 

accurate records of their transactions but also makes it easier to verify and track if necessary. With this digital receipt, 

users can more easily manage their finances related to toll road use while supporting efforts to reduce paper use by 

switching to a digital format. 
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Table 1. Blackbox testing results 

Feature Input Output Expectations Test Results Status 

Account 

Registration 

Name, Email, Phone Number, 

Password 

Account created successfully, 

confirmation message 

A confirmation message 

appears 
Succeed 

Member Login Email, Password Access to the main page The main page opens Succeed 

Search Receipt Card Number Display transaction history Transaction data is displayed Succeed 

Print Receipt Receipt Number Receipt successfully printed 
The receipt appears in PDF 

format 
Succeed 

Edit Profile New data Profile updated successfully 
New data is visible in the 

profile 
Succeed 

Based on the blackbox testing table 1 presented, it can be concluded that all features tested in the application function 

well and meet the specified expectations. The process of account registration, login, receipt search, receipt printing, and 

profile editing all produce the expected output, such as the appearance of a confirmation message, access to the main 

page, display of transaction history, and updating profile data. Success in all aspects of this test indicates that the 

application has a good level of reliability and performance and is able to provide a positive user experience. Thus, the 

application is ready for further use, although continuous monitoring and evaluation still need to be carried out to ensure 

its performance is in line with the development and changes in user needs. 

Discussion 

The results of this study indicate that the development of a web-based application for the toll payment transaction system 

at PT. Makassar Metro Network and PT. Jalan Tol Bagian Empat has succeeded in increasing operational efficiency 

and providing significant convenience for toll road users. The implementation of digital receipts not only reduces paper 

use but also improves user experience by facilitating fast access to transaction data. One of the main advantages of 

implementing digital receipts is the reduction in operational costs associated with printing paper receipts. By switching 

to a digital system, companies can reduce the use of thermal paper, which is often expensive and has a negative impact 

on the environment. Research conducted by Ashari and Meicahayanti (2023) shows that reducing paper use can 

contribute to better environmental management, in line with the ISO 14001 standard on Environmental Management 

Systems. 

In addition, this application increases transparency and accuracy in transaction management. With the digital receipt 

search feature, users can easily access their transaction history, which makes it easier to track and verify. This is 

supported by the findings Fong (2022), which emphasizes the importance of digital systems in facilitating information 

management for users. Another positive impact is increased user satisfaction, as indicated by blackbox testing showing 

all features working properly. A better user experience can increase customer loyalty, which in turn has a positive impact 

on company revenue. This research is also supported by Mwende and Kasamani (2018) highlighting that efficient digital 

systems can increase customer satisfaction and retention. 

Overall, the results of this study provide a significant contribution to the development of a more environmentally 

friendly and efficient toll transaction system. These findings are not only relevant to PT. Makassar Metro Network and 

PT. Jalan Tol, but also offers a model that can be adopted by other industries in implementing digital solutions for 

transactions, supporting efforts towards sustainability, and better resource management. User involvement in training 

and the use of new applications is also an important aspect to ensure the long-term success of this system. 

Conclusions and Suggestions 

Conclusions 

The development of the tolmakassar.com web application can have a positive impact on toll road users by providing 

easy access to e-payment card transaction data on toll roads with digital receipt printing facilities, and becoming a 

member of the tolmakassar.com web application. Toll road users can not only view transaction data but also print e-
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payment card transaction data in the form of digital receipts in the form of PDF files. The company can make efficient 

use of thermal roll paper by replacing it with digital receipts and also have toll road customer data that is a member of 

the tolmakassar.com web application, so that it can use the data for customer loyalty programs and be stored as a 

customer database of toll road users in the Company PT Makassar Metro Network and PT Jalan Tol Bagian Empat. 

Suggestions 

To create an Android-based application to make it easier for toll road users to quickly access the transaction information 

system on the toll road. Companies can introduce service products, brands, and create mutually beneficial programs 

through the Android application. In the future, students will be given the opportunity to collaborate with toll road 

companies to learn and implement knowledge and skills from campus. Of course, this activity greatly helps students 

prepare themselves for the world of work that they will face in the future. Collaboration between companies and students 

should continue to provide opportunities for students to develop their innovations, and existing innovations should 

continue to be developed to better answer the needs of companies related to the digitalization of business processes. 
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