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ABSTRACT
ARTICLE INFO: Waste management poses a serious global challenge. Indonesia, as one of the world's largest waste
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Revised: 2024-01-06 recording has been a major problem leading to various difficulties and data inaccuracies. To address
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Published: 2024-02-29  Bank Financial Information System (SIKEBAS) to enhance efficiency and productivity. The research
method used was Community-Based Participatory Research (CBPR), involving collaboration between
local communities, students, and lecturers. Through a series of activities, the SIKEBAS website was
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partnership program, percent of participants strongly agreed and 25 percent agreed that the SIKEBAS website facilitated
Information system, the transaction process. Thus, the development of the web-based information system SIKEBAS has
Waste management proven to be an effective solution to address the challenges of manual waste management.
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1. INTRODUCTION

Waste is a serious challenge throughout the world, with production continuing to increase
every year. Municipal solid waste production reaches around 2.01 billion tons every year, and around
33 percent of this waste is not managed safely (The World Bank, 2024). Based on Figure 1, the map
illustrates the variation in municipal solid waste generated per capita across different regions, with
higher waste production per day observed in North America and parts of Europe compared to lower
rates in many African and Asian countries. On average, each person produces 0.74 kilograms of waste
per day (The World Bank, 2024). Based on analysis of the 2022 global waste index, there are large
differences in the amount of waste produced and how it is disposed of in 38 countries around the world
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(Filipenco, 2024). UNEP (UN Environment Programme) predictions in 2025 show that cities in the world
will produce more than 2.2 billion tons of waste every year, more than three times the amount in 2009
(UN Environment Programme, 2024). Based on the report, compiled by the philanthropic organization
Minderoo Foundation, found that the world generated 139 million tons of single-use waste in 2021, is
a major contributor to the composition of marine debris (Prihadi et al., 2023). An astonishing prediction
states that by 2040, plastic waste polluting the earth could reach 1.3 billion tons (Meyrena & Amelia,
2020). The production of plastic waste is also associated with various negative impacts, including threats
to health and the environment (Mardiah et al.,, 2022). The increase in online shopping activities, especially
during the COVID-19 pandemic, has also contributed to the surge in plastic waste (Kurniawan & Rahma,
2022). This has become a global disaster that has triggered various health and environmental problems,
prompting the need for collective action to overcome this serious problem globally, especially in
Indonesia as one of the largest waste contributing countries in the world (Nikmah et al., 2023). Indonesia
has recorded itself as one of the 5th largest waste producing countries in the world in 2020. Research
conducted by UC Davis and Hasanudin University shows that up to 23 percent of fish samples collected
and tested resulted in findings of plastic content in their stomachs (Hidayati et al., 2023). During 2022,
there will be 69 million tons of waste produced by Indonesian people, of which 18.2 percent of the total,
namely 12.5 million tons, is plastic waste. This percentage shows that plastic waste has continued to
increase exponentially since 1995. To overcome this waste processing problem, one alternative that can
be done is to develop the concept of a waste bank (Muryani et al., 2023).

Figure 1. Annual municipal solid waste generated per capita (kilograms/capita/day)
(Source: The World Bank, 2024)

Waste banks are an important forum for increasing public awareness of clean and healthy lifestyles,
while making a positive contribution to the economy, especially for housewives (Mulyadi et al., 2020).
This concept collects sorted dry waste, manages it using banking principles, where what is saved is not
money, but waste (Imdadurrohman, 2023). The collected waste is valued based on the market price at
the time of the transaction, then recorded in the account book as people’s personal savings. Waste banks
not only provide financial benefits to the community, but also form a more efficient economic and waste
management system (Utami et al.,, 2023). The growth of waste banks is quite rapid, reaching 5,244 units
in 2017, spread across 34 provinces and 219 districts/cities (Srikandi, 2019). Waste bank guidelines and
systems have been regulated in government regulation number 13 of 2012, emphasizing waste sorting,
handing over, weighing and recording sales proceeds as part of the waste bank’s working mechanism
(Diyanah et al., 2019).

As is the case with the Pamulang 25 Waste Bank which is located in Puri Pamulang, South
Tangerang. Pamulang 25 Waste Bank customers can make waste deposits by coming directly to the
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office located at Pamulang Residents Hall RW 25, according to the monthly weighing schedule. The
weighing process is carried out by officers based on the type of waste deposited, and the total weight of
the waste is temporarily recorded on the weighing slip. Customers need to submit their savings book to
the officer to record the results of deposit transactions by the administration officer at the office. After
the recording process is complete, customers can take back their savings book at the Bank Sampah Puri
Pamulang 25 office. Apart from that, customers can withdraw their savings balance by visiting the office,
bringing a photocopy of their KTP, and filling in the withdrawal slip. The officer will record the withdrawal
and provide the total amount of money according to the balance withdrawn by the customer.

However, several customers and officers of the Pamulang 25 Waste Bank faced problems in
making transactions. Some customers complained that the savings book had to be taken with them
when weighing the waste, and they needed to take it back at a later time. Customers also have difficulty
finding out their current balance after weighing, because this information can only be known after the
savings book is printed by an officer. Meanwhile, officers often have difficulty finding the location of
customers carrying out weigh-ins and have difficulty introducing the Pamulang 25 Waste Bank to the
public. Frequent human errors, coupled with file damage and lengthy searches when looking for data on
waste deposits, savings or waste sales transactions, have become the main problem at Pamulang Waste
Bank 25. The reports produced are often inconsistent, especially in terms of recaps. data on customer
balances and sales recaps of sellers, as well as recaps required to be reported to the Environment and
Forestry Service (DLHK) for the South Tangerang region. Incompatibility of data recorded in savings
books is a major obstacle, creating communication errors between officers and customers. This situation
was triggered by the use of a manual recording system, which was the main source of difficulties that
needed to be overcome.

In dealing with the problem of waste management and recording transactions at the Pamulang
25 Waste Bank, it is necessary to implement the UMN Community Service Program (PKM) Internal Grant,
with a focus on socializing and assisting the Waste Bank Financial Information System (SIKEBAS) website
at the Pamulang 25 Waste Bank (Kristiyanti et al., 2021). This PKM activity aims to increase the efficiency
of transactions and recording by storing all data in a database that can be accessed directly and is useful
in involving assistance to citizens and officers in more efficient financial activities, providing education
to stakeholders about the use of technology, and increasing human resources (Afuan et al., 2021). This
application not only creates strategic planning for the future, but also optimizes digital technology for
recording systems, big data and systematic data processing. With SIKEBAS, the convenience of customers
and managers in accessing the financial transaction database at the waste bank can be increased. Both
users, both customers and managers, can monitor every waste bank transaction and activity in more
depth, periodically and in real-time (Ardiantoro & Rohmah, 2019). The importance of using technology
has also been discussed by Utami et al. (2022), this research provides further understanding of the
effectiveness and advantages of digital waste bank applications, especially in the case of the Solusi Hijau
Waste Bank. By detailing the analysis and findings from the case study, deeper insight can be gained
regarding potential improvements and improvements that can be adopted by the Pamulang 25 Waste
Bank through the implementation of SIKEBAS.

2. METHODS

The method used to carry out community involvement around the Pamulang 25 Waste Bank is
Community Based Participatory Research (CBPR). Community-Based Participatory Research (CBPR) is a
research approach that places local residents as active partners in the entire research process, in contrast
to traditional approaches which tend to be top-down (Rosyidah, 2021). In CBPR, village communities,
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students and lecturers work together to design and carry out research that is relevant to local needs and
aspirations (Richter et al., n.d.). Through collaborative dialogue and participatory meetings, they jointly
formulate appropriate strategies to overcome the problems they face, thereby achieving common goals
that are more meaningful and sustainable (Elia et al., 2020). The application of the CBPR methodology in
research related to Waste Banks is reflected in Figure 2.

Partnership:

Context: Analysis & ) X Intervention & Outcome: Website
L Collaboration Defined . o
Identification of ! Research: Website Socialization &

. Website Features & .
Partner's Needs Development Evaluation

Prototype

Figure 2. Research stages using the Community-Based Participatory Research method

Context Stage

The Context Stage begins with the analysis and identification of partner needs through surveys,
aimed at gaining initial insights into the requirements for developing the SIKEBAS website, an extension
of the Waste Bank Financial System. This stage, conducted from the first to the fourth week of March
2023, focuses on understanding the deep-seated needs and aspirations of stakeholders involved in the
SIKEBAS project. It involves the execution team of the Community Partnership Program (PKM), waste
bank operators, and waste collectors collaborating to assess and document these essential requirements.

Partnership Stage

The next stage is the Partnership Process, where the main features of the SIKEBAS website are
determined through collaboration between villagers, students, and lecturers. This stage, conducted in
the first week of May 2023, aims to establish a collective vision for the website’s functionalities and
design. It involves the execution team of the Community Partnership Program (PKM) and the operators
of Pamulang 25 Waste Bank working together to brainstorm ideas and outline the essential features.
Additionally, an initial prototype of the SIKEBAS website is developed during this stage to provide a
preliminary concept of its appearance and operational capabilities.

Intervention & Research Stage

Next, the intervention & research stage was carried out to develop the SIKEBAS website involving
the use of waterfall development methods and Rapid Application Development (RAD). This stage,
conducted from the second week of May 2023 to the second week of September 2023, involved the
execution team of the Community Partnership Program (PKM) ensuring the stability, security, and
responsiveness of the SIKEBAS website. The choice of the waterfall approach to website development
is driven by its structured and sequential nature, ensuring thorough planning and completion of each
stage before proceeding (Breyter, 2022). The Waterfall model is a sequential (non-iterative) process,
where progress flows downwards through several phases: requirement analysis, system design,
implementation, integration and testing, deployment of the system, and maintenance (Senarath, 2021).
To ensure the stability, security and responsiveness of the SIKEBAS website, the developer uses the
PHP programming language, Laravel framework and Bootstrap. These three platforms were chosen
because they are open source and are known to have a high level of security and strong support from
the developer community (Kristiyanti et al., 2024). Thus, using PHP and Laravel can reduce the risk of
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security vulnerabilities and provide solid protection against hacker attacks. In addition, Bootstrap is
used to design a responsive website layout, ensuring that the SIKEBAS website can be accessed well and
displays information optimally on various devices (Ramdiansyah & Anubhakti, 2020). In addition, the
RAD method is also used to adapt projects to tight deadlines and facilitate adaptable changes based
on partner feedback, enabling iterative improvements (Andreswari et al., 2020). RAD emphasizes an
extremely short development cycle and is a “high-speed” adaptation of the Waterfall model. The phases
of RAD include requirement planning, user design, construction, and cutover (Khan et al., 2020).

Outcome Stage

The final stage of this method involves the outcomes of the previous stages, which include
socialization and evaluation of the website that has been developed. This stage conducted in the second
week of November 2023, engages the execution team of the Community Partnership Program (PKM)
and officers from Pamulang 25 Waste Bank. The socialization aims to introduce the website to Pamulang
25 Waste Bank stakeholders, provide an understanding of its benefits, and educate them about the use
of the SIKEBAS website that has been created. Evaluation is carried out through pre-test and post-test
to measure the increase in their understanding and skills regarding the SIKEBAS website. Evaluation
was carried out through the use of a questionnaire that focused on knowledge about technology and
use of the SIKEBAS website. The materials for socialization and the results of the post-test and pre-test
evaluations can be viewed through the following link: https://tinyurl.com/materipelatihansikebas. This
stage aims to measure the understanding and skills of stakeholders regarding the use of the SIKEBAS
website that has been developed. Thus, the questionnaire was used as a tool to evaluate their level
of knowledge about technology and ability to utilize the features provided by the SIKEBAS website.
This evaluation also aims to provide a comprehensive picture of the impact of creating the SIKEBAS
website on the Pamulang 25 Waste Bank community, and serve as a basis for further improvement and
development in the future.

3. RESULTS AND DISCUSSION

The implementation of the Community Partnership Program (PKM) at the Pamulang 25 Waste
Bank aims to overcome challenges in recording transactions that still use manual methods, with the
aim of increasing efficiency and productivity at the Waste Bank. This PKM was carried out over a period
of 8 months, starting from March to September 2023 and then continuing in November 2023. The
initial stage of this activity involved a group discussion forum (FGD) with the Pamulang 25 Waste Bank
Management, with the aim of identifying overall problems that would be solved. Next, an internal FGD
was conducted with all PKM team members to formulate detailed activity plans.

Based on the results of a survey conducted in Pamulang 25 Village on May 27 2023, several
problems related to waste management and transaction recording at the Pamulang 25 Waste Bank were
revealed. Challenges faced include the need to bring a savings book when weighing waste, difficulty in
accessing up-to-date balance information, and difficulty in finding the location of the customer doing
the weighing. Apart from that, officers also experienced difficulties in introducing the waste bank to the
public and faced problems with human error and file damage in recording transactions.

To overcome this challenge, the Pamulang 25 Waste Bank Financial Information System (SIKEBAS)
is presented as an effective and important solution. This web-based platform, accessible at https://
sikebaspamulang25.com/login, provides various features, starting from waste data management, waste
categories, customers, administrators, to sellers. In addition, SIKEBAS facilitates transactions such as
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customer waste deposits, savings, and waste sales, while automatically generating financial reports that

assist administrators in compiling routine reports for the Environment and Hygiene Service (DLHK) and
peddler.

41

y
L1l

[
Figure 4. SIKEBAS Website Prototype

The method applied in developing the Sampang Bank Financial System (SIKEBAS) Pamulang 25
website is the waterfall method, which provides a structured and systematic framework for website
development (Alexandra et al, 2023). In applying this method, website development is carried out
sequentially, starting from the planning process to maintaining the SIKEBAS website. The programming
language chosen is Hypertext Preprocessor (PHP), which is a server-side scripting programming language
used together with HTML to create dynamic web pages (Wibowo et al., 2024). PHP was chosen because
of its nature as server-side scripting, where all syntax and commands are executed on the server first
before the results are sent to the browser in HTML format (Alam et al.,, 2022). Therefore, PHP is very
suitable for creating websites. In addition, the Python programming language is also used as a data
manager, because of its proven capabilities in data manipulation (Ziogas et al., 2021).
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In developing the SIKEBAS website, the Laravel and Bootstrap frameworks were also used. Laravel
was chosen because it has various libraries that speed up the application creation process. Using Laravel
allows developers to more efficiently implement complex features on websites. Meanwhile Bootstrap is
used to implement responsive web design, which ensures that the information displayed on the website
can adapt to various devices used by users. Thus, the use of Laravel and Bootstrap in developing the
SIKEBAS website provides advantages in terms of application creation efficiency and responsiveness to
various devices (Putra, 2020).

This website development not only follows the waterfall method, but also applies the Rapid
Application Development (RAD) method. The RAD approach allows the development of information
systems in a relatively short time span, around 30-90 days, with a focus on three main stages: requirements
analysis, design, and implementation. The main advantage of RAD is its ability to provide fast and flexible
solutions to changing requirements, without disrupting the overall development process (Hasan et al.,
2023). The implementation stage in RAD is aimed at preparing the system so that it is ready for use.
The RAD method is an effective alternative in responding to changing needs in information system
development (Andreswari et al.,, 2020).

Figure 5 is a dashboard that illustrates the various menu options available on the website.
The dashboard display provides information regarding the total number of administrators, the total
25 Pamulang waste bank customers, the number of transactions carried out, and the total balance
collected. The “Master” menu provides information regarding waste data, waste categories, customer
data, management data and seller data. The “Transactions” menu provides information regarding
financial transactions at the Waste Bank, including waste deposits by customers, savings withdrawals, as
well as recording sales and purchases of waste. Finally, the “Reports” menu is used to produce various
reports related to the financial and operational activities of the Waste Bank, such as cash flow reports,
sales reports and financial reports for internal and external purposes. The aim of all these features is to
facilitate the management of financial transactions and data management efficiently, as well as providing
easy and fast access for customers and administrators of the Pamulang 25 Waste Bank to manage their
activities more effectively and accurately.

Figure 5. Dashboard page of the Pamulang 25 Waste Bank SIKEBAS website
Figure 6. Waste Master Data menu page for the SIKEBAS Pamulang 25 website

The “master” menu navbar functions as the main data management center in the Pamulang 25
Waste Bank system. In it, admins can manage information related to various entities related to the
waste bank. The CRUD feature contained in the master menu allows admins to create, read, update and
delete data easily. In Figure 6, there is a master menu “waste data” which contains information about
various types of waste managed by the Pamulang 25 Waste Bank. Apart from that, the master menu also
contains waste data, waste categories, customer data, management data, and seller data.
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The “transaction” menu navigation bar functions to facilitate the transaction process that occurs at
Bank Sampah Pamulang 25. In it, admins can record and manage transactions, view transaction history,
filter data, see the amount of money for each customer and search for transactions based on certain
criteria to make it easier. in managing and analyzing transaction data. The CRUD feature is also available
in the transaction menu. In Figure 7 is the “customer waste deposit” transaction menu which functions
to record every time a customer deposits waste to the Pamulang 25 Waste Bank. Apart from that, in the
"transaction” menu there are also customer savings and waste sales transactions.

Figure 7. Customer Deposit Transaction menu page on the SIKEBAS Pamulang 25 website
Figure 8. Customer Weighing Total Waste Recap Report menu page on SIKEBAS Pamulang 25 website

SOUALISAL DAN PINCAMPINGAN SISTEM TRANSAKS! KEUAN
PAOA RANK SAMPAH PURI PAMULANG 25

(WEBSITE SIKEBAS PAMULANG 25)

Figure 9. Launching, socialization and support of the SIKEBAS Pamulang 25 website

The “report” menu navbar functions to present detailed information about various aspects of
activities and transactions that occur at the Pamulang 25 Waste Bank. In it, admins can produce reports
that include various data, making it easier for admins to access and analyze transaction data, produce
financial reports, monitor the development of waste bank activities as a whole. Data filter features, search
features, and print features are also available in the “report” menu to find the data needed more quickly,
as well as print data for documentation and reporting purposes. In Figure 8 is the report menu “recap of
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total customer weighing waste” which functions to provide a comprehensive overview of the amount of
waste that has been weighed by customers at the Pamulang 25 Waste Bank based on the type of waste.
Apart from that, in the “reports” menu there are also cash flow reports, sales reports and financial reports
for internal purposes.

Socialization and assistance regarding the use of the SIKEBAS Pamulang 25 website was held at
the Pamulang 25 Waste Bank Secretariat on November 11 2023. The aim of this activity was to provide
guidance to the Pamulang 25 Waste Bank administrators in using the SIKEBAS website. In addition,
evaluations were carried out to measure participants’ level of knowledge before and after training,
through pre-test and post-test. The evaluation results show that participants’ knowledge of the SIKEBAS
website has increased significantly, indicating the success of the Community Partnership Program’s
objectives in increasing transaction efficiency at the Pamulang 25 Waste Bank.

The following are the results of the pre-test and post-test evaluations carried out on nine
administrators of the Pamulang 25 Waste Bank. Figure 10 shows the percentage of partners’
understanding of using the SIKEBAS website before socialization and mentoring were carried out. Of the
nine participants, eight did not understand how to use the SIKEBAS website, while one participant stated
that they understood it. This indicates that partners tend to be less ready to adopt SIKEBAS website
technology, and further efforts are needed to ensure that they have adequate resources and support to
utilize this web-based information system.

Understanding in using the SIKEBAS website efficiency
SIKEBAS website

m Understand m Strongly Agree

Don't Understand Agree

=

Figure 10. Percentage of partner understanding in using the SIKEBAS website
Figure 11. Percentage of SIKEBAS website efficiency in Managing Puri Pamulang Waste Bank 25

Figure 11 provides a visual illustration of how the SIKEBAS website can efficiently help partners in
managing the Puri Pamulang 25 Waste Bank which shows 75 percent of respondents said they strongly
agreed and 25 percent of respondents said they agreed. It can be concluded that partners feel that the
SIKEBAS website provides concrete benefits in increasing the efficiency of waste bank management in
Puri Pamulang RW 25. This can be seen from the results post-test evaluation in Table 1.

Overall, the PKM program has had a positive impact on partners’ knowledge and views. The
material and activities presented in PKM are effective in increasing partners’ understanding and
motivation regarding web-based waste bank management. The evaluation results showed an encouraging
response, with 75 percent of respondents stating that they strongly agreed and 25 percent agreed that
the SIKEBAS website facilitated the transaction process at Puri Pamulang 25 Waste Bank. This indicates
the effectiveness of the PKM activities initiated by the author in developing the SIKEBAS Pamulang 25
website. Increasing efficiency through digitizing transactions at waste banks is very important, especially
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to reduce the amount of waste, especially plastic waste which is a serious issue in Indonesia. Therefore,
through initiatives such as PKM, the Pamulang 25 Waste Bank can operate more efficiently and actively
contribute to environmental preservation and reduce the negative impact of plastic waste in Puri
Pamulang RW 25.

Table 1. Comparison table before and after training and socialization

Indicator Before (Pre-test) After (Post-test)

Understanding the Use of  The majority of participants had The majority of participants had a better
the SIKEBAS Website a low understanding of using the  understanding of using the SIKEBAS website
SIKEBAS website

Perception of the Benefits  The majority of participants had The majority of participants had a more
and Success of PKM low understanding and poor positive perception of the benefits and
expectations success of PKM

Readiness for SIKEBAS The majority of participants had The majority of participants had a better

Website Contributions low readiness understanding of the contribution of SIKEBAS
website development to their welfare

Understanding of PKM The majority of participants have  The majority of participants had a better

Material and Benefits expectations that tend to be low understanding of the PKM material and the

Received benefits they received

Understanding of the The majority of participants have  The majority of participants had a better

Direct Benefits of PKM expectations that tend to be low understanding of the delivery of the material
and the direct benefits of PKM

Contribution of the Uniform expectations The majority of participants had a better

SIKEBAS Website to understanding of the contribution of SIKEBAS

Welfare website development to their welfare

Post-PKM Waste The majority of participants had The majority of participants had a better

Management low levels of self-confidence understanding and confidence about waste

management after PKM activities

4. CONCLUSION AND RECOMMENDATIONS

The implementation of the Waste Bank Financial Information System (SIKEBAS) has succeeded
in significantly increasing efficiency and productivity in recording waste transactions. Through the
CBPR method, the development of the SIKEBAS website is based on the active participation of local
communities, students and lecturers, which produces solutions that are relevant to local needs and
aspirations. The use of waterfall and RAD methods in website development produces a responsive
and efficient platform, facilitating waste transactions and providing financial reports automatically. The
evaluation shows an increase in partners’ understanding and perception regarding the benefits of the
SIKEBAS website, with the majority feeling that this system makes it easier to process transactions at Puri
Pamulang 25 Waste Bank. Thus, this step not only increases efficiency in waste management, but also
has the potential to reduce the negative impact of waste plastic in the environment, making a positive
contribution to environmental sustainability, and strengthening the role of waste banks in maintaining
cleanliness and environmental sustainability in Puri Pamulang RW 25.

Based onresearch findings, the following are several recommendations to increase the effectiveness
of the implementation of the Waste Bank Financial Information System (SIKEBAS) in Banks Sampah
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Pamulang 25 and ensure its sustainability and impact: (1) Provide a comprehensive and ongoing training
program to ensure that all community members, including staff and participants, master the effective use
of the SIKEBAS platform, with a focus on overcoming any technological barriers or challenges they may
face; (2) Implement a structured feedback mechanism to regularly evaluate the performance and impact
of SIKEBAS, solicit input from users and stakeholders to identify areas for improvement and ensure
the continued viability and effectiveness of the platform in addressing the ever-changing needs of the
Pamulang Waste Bank 25 and surrounding communities; (3) Establish partnerships with private parties
or companies that care about the environment to support financing and development of advanced
technology in waste management and improving SIKEBAS features; (4) Add a customer access feature,
so customers can also access the SIKEBAS website.
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