(l IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 2, July 2023

Flowing Waters: Efficient Water Billing

Management with SMS Notifications in Laravel

Ghandi B. Galila
Faculty, College of Engineering and Information Technology,
Surigao Del Norte State University, Surigao City, Philippines

Abstract: Flowing Waters is an all-encompassing water billing management solution developed using
the Laravel framework. Designed to be user-friendly, it empowers water utility companies in efficiently
managing customer data, monitoring water consumption, and generating precise bills based on actual
water usage. With the integration of SMS notifications, customers receive timely billing updates, leading
to a decrease in late payments and an overall improvement in revenue collection. The system's advanced
security features safeguard sensitive information, ensuring smooth operations and heightened customer
satisfaction in water billing procedures.
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I. INTRODUCTION
Efficient management of water billing is crucial for ensuring fair distribution of this essential resource and optimizing
the operations of water utility companies [1][2][3]. In response to this necessity, the "Flowing Waters" system emerges
as a comprehensive water billing management solution developed using the Laravel framework. This paper introduces
"Flowing Waters," showcasing its ability to streamline water billing complexities and improve customer satisfaction
through its user-friendly interfaces and innovative features.
The primary objective of the "Flowing Waters" system is to revolutionize water billing processes, providing water
utility companies with a scalable and efficient platform to manage customer data effectively [4][5][6]. Through its
intuitive interface, the system facilitates seamless handling of customer profiles, consumption patterns, and billing
information, enabling accurate billing based on actual water usage. With adaptability to diverse billing cycles and tariff
structures, "Flowing Waters" caters to the unique needs of different customer segments.
One of the notable advantages of "Flowing Waters" lies in its integration of SMS notifications, facilitating real-time
communication with customers [7][8][9]. Automated SMS updates keep customers informed about billing details,
reminders, and service-related announcements, fostering transparency and reducing the instances of late payments.
This, in turn, leads to improved revenue collection for water utility companies. By leveraging SMS technology, the
system enhances customer engagement, ensuring customers stay well-informed about their water consumption and
billing status.
Security is a paramount concern in any billing management system, and "Flowing Waters" addresses this through
advanced security measures to protect sensitive customer information and financial data. By leveraging the inherent
security features of the Laravel framework, the system minimizes the risk of unauthorized access, data breaches, and
potential threats, instilling confidence in its reliability for both water utility companies and their customers
[10][11][12][13][14].
Beyond its technical prowess, the "Flowing Waters" system has the potential to significantly contribute to sustainable
water resource management. By streamlining billing processes and encouraging responsible water consumption through
real-time updates, the system promotes conservation efforts. Moreover, the efficiency of revenue collection empowers
water utility companies to invest in infrastructure improvements and other initiatives that enhance water supply and
distribution systems[15][16][17]. As such, "Flowing Waters" not only revolutionizes water billing but also plays a
pivotal role in fostering responsible water usage and conservation.
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II. REVIEW OF RELATED LITERATURE
Efficient water billing management is crucial for maintaining sustainable water resources and ensuring an equitable
distribution system[18][19]. This review of related literature examines various studies and systems that have explored
the integration of modern technologies, particularly the Laravel framework and SMS notifications, to enhance water
billing processes and improve customer satisfaction.
Several studies have highlighted the advantages of using the Laravel framework for web application development
[20][21][22]. Laravel's robustness, flexibility, and scalability make it an ideal choice for constructing water billing
management systems. Notably, the MVC architecture of Laravel allows for a clear separation of concerns, simplifying
code maintenance and updates. Additionally, the Eloquent ORM feature streamlines database interactions, enhancing
data management and query efficiency.
SMS notifications have emerged as a powerful communication tool between water utility companies and customers
[23][24]. Previous research has demonstrated that SMS notifications significantly reduce customer complaints and late
payments, leading to improved revenue collection for water utility companies. Moreover, SMS reminders for bill due
dates have positively influenced customer payment behavior, resulting in an increase in on-time payments.
Combining the strengths of the Laravel framework and SMS notifications, various water billing management systems
have been developed[25][26][27]. These systems have shown promising results, effectively reducing billing errors,
improving customer engagement through automated SMS billing updates, and increasing customer satisfaction while
enhancing revenue collection through improved billing communication.
However, some challenges related to the integration of SMS notifications in water billing management have been
identified. Ensuring customer consent and data privacy when sending sensitive billing information through SMS is of
utmost importance [28][29]. Providing opt-out options for customers to manage their SMS preferences is also crucial to
maintain a positive customer experience.
The review of related literature underscores the significance of modern technologies, such as the Laravel framework
and SMS notifications, in revolutionizing water billing management. These technological advancements have the
potential to improve customer satisfaction, streamline billing processes, and contribute to sustainable water resource
management. To maximize their benefits, future studies should address the challenges associated with data privacy and
customer consent, paving the way for further optimization of water billing processes.

I11. SYSTEM DESIGN AND DEVELOPMENT
The system design and development for water billing management with SMS notifications will follow the Rapid
Application Development (RAD) model, a flexible and iterative approach that emphasizes frequent stakeholder
involvement and continuous feedback.The initial phase will involve gathering requirements from water utility
companies and customers through interactive workshops and discussions. This will help identify essential features, data
management needs, and user interface requirements.
In the RAD model, the development process will begin with the creation of a prototype that represents a basic water
billing management system with key functionalities. This prototype will serve as a tangible representation to gather
feedback from stakeholders and drive further improvements. Based on the feedback received, the user interface will be
designed with a focus on simplicity and ease of use, ensuring it aligns with stakeholders' expectations.
The RAD model allows for rapid iterations, and the system will undergo several development cycles to enhance its
features based on evolving stakeholder needs. This iterative approach will enable the integration of real-time water
consumption tracking through water meters or IoT devices, providing accurate data for billing purposes. The system
will also be equipped to generate precise bills based on actual water usage and integrate SMS notifications to send
billing updates, reminders, and notifications to customers.
Throughout the development process, rigorous testing and quality assurance will be conducted to identify and address
any bugs or issues promptly. Once the system reaches a stable state, it will be deployed on a secure server environment,
and user training sessions will be organized to ensure water utility company personnel are familiar with its
functionalities.
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Following the RAD model's philosophy, the development will not conclude with deployment. Continuous improvement
will be an integral part of the system's lifecycle, with regular updates based on user feedback and emerging
requirements. The system will be closely monitored to ensure smooth operation, and regular maintenance activities will
be performed to keep it up-to-date and optimized.

By adopting the RAD model for water billing management with SMS notifications, the system's development will be
highly adaptive, responsive, and collaborative. Stakeholders will have significant involvement throughout the process,
resulting in a system that meets their needs effectively and contributes to efficient water billing and customer
communication.

IV. RESULTS

The application of the water billing management system with SMS notifications using the RAD model has yielded
promising outcomes as shown in Figure 1-7. The iterative and feedback-driven development process resulted in a
highly adaptable and user-friendly platform. The following are the key results achieved through the system's

implementation:
Login
Figure 1. Login Page
Create an Account
Figure 2. Register Page
Ongoing Bills
Ongoing Bills Data Table
Cubic Meter Consumption Due Penalty Payable Pay
Name Consum ption Cost. Date Data Penalty Amount Status
Dec. 1, Dec. 2, 0 £10000.0
Dec. 12, Dec. 13, 0 $84480.0
2 2022
£10000.0 VD;, 2, Dec 3, 0 £10000.0
. onna 584 cum $5840.0 N 27 27 Nov. 28, 0 $5840.0
Figure 3. User Ongoing Bills Page
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Daisy Jéne Casucta e
Bills History

Bills History Data Table

Name

Fermilan,
Christian Jheggss

Search:

Cubic Meter Consumption Due Penalty Payable Pay

Consumption Cost Date Date Penalty Amount Status

100 cum £1000.0 Nov.24, Nov.24, 0 £1000.0 Paid
2022 2022

Showing 1 to 1 of 1 entries

Email: deasuele@ssct.edu.ph

Fill this only if you wish to update password

Previous Next
Figure 4. User Bills History Page

Gaisy lene Cesuela e

Profile

Fullname: Casuela, Daisy Jene

Confirm Password

Copyright © Water Dillirg | AUl Rights Reserved 2022

Figure 4. User Profile Page

Dasboard
cuens onGomG aiLs connecren oisconnecreD
4
Ongoing Bills
Search:
Meter Penalty Payable
Name Bill Consumption Due date date Penalty Amount Status
Casuela, Daisy Jene R 1000 £10000.0 Dec. 1, Dec. 2,2022 No £10000.0 Pending
cum 2022 Penalty
Fermilan. Christian R44R PR4480.0 Dec. 12, Dec 13 No PRAARO.O Pendina
Administotor watrsitng (@)
Ongoing Bills Add
Ongoing Bills Data Table
Search:
Cubic Meter Consumption Due Penalty Payable Pay

Name Consumption Cost Date Date Penalty Amount Status Action

Casuela, 1000 cu.m £10000.0 Dec. 1, Dec. 2, 0 £10000.0 Pending -
Daisy Jene R 2022 2022

(4

L]

Fermilan, 8448 cum £84480.0 Dec. 12, Dec. 13, 0 $84480.0 Pending -
Christian 2022 2022

Jheggss (24

[ ]

Figure 6. Admin Ongoing Bills Page
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Figure 7. Admin Adding Ongoing Bills Form
The integration of real-time water consumption tracking allowed for precise billing based on actual water usage data.
This significantly reduced billing errors and disputes, leading to increased customer satisfaction and improved revenue
collection for water utility companies.
The SMS notifications feature proved to be an effective means of communication with customers. Automated billing
updates, reminders, and notifications via SMS improved customer engagement and kept customers well-informed about
their billing status and due dates. As a result, instances of late payments decreased, leading to better revenue
management.
The user-friendly interface and efficient data management capabilities streamlined billing processes for water utility
companies. Administrators could effortlessly manage customer data, monitor water consumption trends, and generate
accurate bills, saving time and resources as shown in Figure 7.
The system's ability to track water consumption and encourage responsible water usage through real-time updates
contributed to sustainable water resource management. Customers became more mindful of their water consumption,
resulting in reduced wastage and conservation efforts as shown in Figure 6.
Stakeholders, including water utility company personnel and customers, provided positive feedback on the system's
functionalities and ease of use. The RAD model's continuous improvement approach allowed for swift incorporation of
their suggestions, resulting in a system that catered to their specific needs and preferences.
The system's robust security measures ensured the protection of sensitive customer information and maintained data
integrity as shown in Figure 1 and 2. Regular testing and quality assurance checks ensured the system's reliability and
performance, instilling confidence in its operations.
The iterative nature of the RAD model allowed the system to adapt to changing requirements and leverage emerging
technologies. Regular updates and improvements ensured the system remained current and aligned with the evolving
needs of water billing management.

V. CONCLUSION
In conclusion, the successful implementation of the water billing management system with SMS notifications using the
RAD model has been evident. The iterative and collaborative nature of the RAD model allowed for the creation of a
flexible and responsive platform that effectively addresses the challenges in water billing management.
By integrating real-time water consumption tracking, the system achieved a substantial improvement in billing
accuracy, providing customers with precise bills based on their actual water usage. This resulted in fewer billing
disputes and increased customer satisfaction. The addition of SMS notifications significantly improved customer
communication, with automated billing updates and reminders keeping customers informed and reducing instances of
late payments, ultimately optimizing revenue collection for water utility companies.
The system's user-friendly interface and efficient data management capabilities streamlined billing processes for
administrators, enabling quick and accurate bill generation and contributing to operational efficiency. Additionally, the
system's emphasis on encouraging responsible water usage through real-time updates empowered customers to be more
mindful of their consumption, fostering more sustainable water resource management practices.
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Positive feedback from stakeholders underscored the system's success in meeting their specific needs and preferences.
The RAD model's commitment to continuous improvement ensured regular updates and the incorporation of emerging
requirements, resulting in a system that remains current and aligned with industry standards.

Throughout the development process, data security remained a top priority, with robust measures in place to protect
sensitive customer information and maintain data integrity. Rigorous testing and quality assurance checks further
validated the system's reliability and performance.

In conclusion, the water billing management system with SMS notifications, developed through the RAD model, has
proven to be a transformative solution for water utility companies. Its ability to leverage real-time data tracking and
automated communication has streamlined billing processes, enhanced customer engagement, and fostered sustainable
water resource management. The successful implementation exemplifies the efficacy of the RAD model in delivering
agile and customer-centric solutions. Looking ahead, ongoing adaptation and stakeholder collaboration will remain key
to ensuring the system remains at the forefront of water billing management practices, contributing to improved
efficiency and customer satisfaction within the water industry.
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