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1. INTRODUCTION

The logical consequence for Indonesia, where most of the population lives in rural areas, is equitable
development between rural and urban areas. This should village level government’'s responsibility
(Yunita, 2021). In the Regulation of the Minister of Villages, Development of Disadvantaged Regions,
and Transmigration of the Republic of Indonesia Number 4 of 2015 (BPK, 2016), BUMDes is one form
of strengthening the village economy to reduce various gaps between villages and cities. BUMDes as a
representation of the village government in initiating village development innovations based on these
regulations (Parjaman & Enas, 2021). BUMDes is a business entity in which all or most of the capital
is owned by the village (Hailudin, 2021) through direct participation from separated village assets to
manage assets, services and other businesses for the greatest welfare of the village community. Based
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on its function, BUMDes is a pillar of economic activity in the village that functions as a social and
commercial institution (Rosyadi et al., 2021) that can improve the economic standard of the village
community (Aprillia et al., 2021). BUMDes as a social institution favors the interests of the community, as
a commercial institution it aims to make a profit through offering local resources (goods and services)
to the market. This can have an impact on increasing the original village income (PADes). The business
character of BUMDes can be customized based on the needs of the local community (Ibrahim et al,
2022; Moita, 2022). From the description above, it can be understood that villages can play a role in
developing themselves through BUMDes, as happened in Wringinsongo Village, which has a BUMDes
with one of its business units, namely the Waste Management Unit. The function of waste management
at the village level can have a good impact on environmental health and improve the economic level of
village communities (Putra & Ismaniar, 2020).

Wringinsongo Village is a village located in Tumpang District, Malang Regency. Wringinsongo Village can
optimize the use of the waste classification unit, which can be seenin Figure 1, including to meet the needs
of residents. Because the waste management mechanism requires installation and operational costs, the
waste management unit naturally sets a certain tariff. Currently, the BUMDes waste management unit of
Wringinsongo Village, appointed by Wringinsongo Village officials, has approximately 110 waste bank
customers divided into 6 RW in Sumber Ringin Hamlet. It is expected that in the following years, other
hamlets in Wringsinsongo Village can contribute to utilizing the waste classification facilities owned by
the Village.

Figure 1. Waste classification installation of Wringinsongo Village

Based on a preliminary survey conducted by the Polinema community service team, it turns out
that there are still several obstacles experienced by waste managers in Wringinsongo Village, including:
Problems regarding the recording system that is still manual, the application of basic tariffs from waste
collectors that sometimes change, and information on changes in basic tariffs that do not reach customers.
In addition, the waste bank recording system is still done manually, which creates the impression of a
lack of professionalism on the part of the manager because it can lead to inconsistencies and data
transparency from the manager. Therefore, both managers and village officials need an understanding
of the importance of more accountable bookkeeping to increase trust between residents and managers.
Because it cannot be denied that recording and billing that is carried out accountably, shows an increase
in the quality of service in the Waste Management Unit. A way that can be done to get more accountable
records is by using software in the form of applications that can be developed and adapted to the
demographic conditions of Wringinsongo Village. In general, human resources at the Wringinsongo
Village apparatus level already have basic knowledge of technology, so it is hoped that the application

| 308 |



Waste management improvement with software application at Wringinsongo Village, Tumpang Regency, Malang
Dimas Wahyu Wibowo, Muhammad Shulhan Khairy, Muhammad Akhlis Rizza, Annisa Fitriana, Padma Adriana Sari

can facilitate and be used for a long time. An example of the transaction logbook of the Wringinsongo
Village Waste Bank can be seen in Figure 2.

Figure 2. Waste bank notebook

Based on the conditions that occurred, the community service Team needed to do two things:
First, recalculate the basic tariff of items deposited in the waste bank to be reviewed and determined
by village officials. It is necessary to analyze the economic feasibility so that the tariff is more equitable,
both for the villagers and for the BUMDes. In addition, it still pays attention to profit because the
business unit must generate profit, but the manager also pays attention to humanitarian principles. The
management of this waste bank is important to do, in the service activity carried out by Sasoko (2022),
the management of waste banks can streamline and reduce the environmental impact caused by waste.
This is also in line with the results of community service activities carried out by Saputra et al. (2023) and
Kusumawati & Ramayanti (2023) on waste management in the form of waste bank activities. Previously,
community service activities have been carried out on making waste bank applications. In the activity
carried out by (Atin et al., 2023) , the development of a waste bank application was carried out with
the result that the activities of the community where the service activity was carried out became more
efficient. Likewise, based on community service conducted by Kodriyah et al. (2022) which states that
the existence of a waste bank application can increase the efficiency of waste management and increase
the economic impact on society.

In this community service activity, an application was developed for waste bank management
in Wringinsongo Village, Tumpang District, Malang Regency. The application development was also
followed by socialization and training activities to the stakeholders.

2. METHODS

The method used in this community service activity is application development and training on
the use of the Waste Bank application involving 5 Wringinsongo Village officials and the manager of the
Waste Bank. Activities include problem identification activities, application development, and socialization
to Wringinsongo Village officials who will operate the Wringinsongo Waste Bank application and related
officers.

Problem Identification

Problem identification is carried out to explore and get the root of the problems that occur in
community service activity partners. This activity was carried out by conducting interviews with the
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manager of the Wringinsongo Village Waste Bank. Problem identification activities in Wringinsongo
Village can be seen in Figure 3.

Figure 3. Observation activity

Application Development

The next stage after the problem is identified is application development. Application development
activities begin with the identification of software requirements, analysis and design, implementation,
testing, and deployment.

The software needs identification stage is carried out after the interview activity with the waste bank
manager. After the software requirement identification stage, the next step in application development
is analysis and design. At this stage, the community service team conducted an in-depth analysis of the
functional and non-functional needs of the application. This involves an in-depth understanding of user
needs, the required data structure, and the overall system architecture. The requirement specifications
can be seen at Table 1.

Table 1. Requirements spesifications

Requirements Details
Operating system Windows, Linux, or MacOS
Web browser Google Chrome
Functional requirements (user) Can see balance details

Can see transaction history
Can see waste transaction history
Can see waste data

Functional requirements (officer) Can see users’ balance
Can see users’ transaction history
Can see users waste transaction history
Can see waste data master
Can manage waste data master
Can manage users' data

Once the analysis is complete, the development team steps into the implementation stage, where
the source code is built according to the pre-made design. This implementation process involves the
use of appropriate programming languages and best coding practices to ensure the application can run
efficiently and in accordance with the development goals.

Next, the testing phase is crucial in ensuring the quality and performance of the application. The
development team conducts functionality tests with the aim of finding and fixing potential bugs or

| 310 |



Waste management improvement with software application at Wringinsongo Village, Tumpang Regency, Malang
Dimas Wahyu Wibowo, Muhammad Shulhan Khairy, Muhammad Akhlis Rizza, Annisa Fitriana, Padma Adriana Sari

system weaknesses. This testing may involve testing on various usage scenarios to ensure that the app
can operate properly under various conditions.

Figure 4. Waste bank application dashboard
Figure 5. User dashboard
Figure 6. Waste master data

Once the application is declared ready in terms of testing, the final step is deployment. At this
stage, the application is officially introduced to end users or customers. The deployment process includes
data migration, system configuration, and the official launch of the application. In addition, a technical
support team is also set up to help if problems are found or requests for help from users. Examples of
how the application looks after going through the testing process can be seen in Figure 4, Figure 5, and
Figure 6.

Overall, the app development activity involved a structured and continuous series of steps, starting
from requirements identification to deployment. This process ensures that the resulting application not
only meets user needs, but also has optimal quality and performance.

Socialization and Training
Socialization is carried out after the application has been validated by the partner. This activity

was directed at introducing the concept of a modern waste bank supported by application technology,
in order to increase efficiency in waste management.

Figure 7. Application training for Wringinsongo Village's stakeholder
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The socialization began by inviting waste bank managers and village officials. In this session, the
waste bank application training was held. Participants were invited to get to know more closely how
technology can simplify the process of recording, weighing, and reward systems in waste management.
The application was also designed to provide transparency regarding the contribution of each waste
bank member in recycling efforts. The socialization activity of the Wringinsongo Village Waste Bank
application can be seen in Figure 7.

Evaluation

After completing the community service activities in Wringinsongo Village, the evaluation phase
is conducted by gathering data through questionnaires from village stakeholders. The questionnaire
uses Likert scale to measure satisfaction and program effectiveness. The collected data is then processed
using Likert scale calculations to gain insights into the impact and benefits of the community service
activity. This evaluation is crucial for improving future programs and ensuring their sustainability.

3. RESULTS AND DISCUSSION
Results

The output of this community service activity is an application that can be used by the waste bank
manager and Wringinsongo Village officials. In addition, the application can also be used by residents,
so that monitoring of the results of funds obtained from the exchange of used goods can be seen in real
time in the application.

Users who have a role in this Wringinsongo Waste Bank application are managers and the
community. Waste bank managers can manage waste bank transaction data and see a recapitulation of
waste bank transaction data in a certain period. While the community can see transaction history data in
the form of nominal and total weight of waste that has been deposited.

Data management on officers can be done on a website platform, the Wringinsongo Waste
Bank application is integrated with other BUMDes Wringinsongo application data, namely the water
payment management application. The water payment management application (SIPAS) (Wibowo et
al., 2023) has been carried out in the previous year, as a community service program. The community
service program carried out in Wringinsongo Village is carried out in a sustainable manner, so that the
applications developed by the community service team are made into an integrated portal to facilitate
access for officers in carrying out related activities. An example of the Waste Bank and SIPAS application
integration dashboard can be seen in Figure 8.

Figure 8. Integration with SIPAS application
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Discussions

This community service activity carried out is a form of supporting the activities of BUMDes
Wringinsongo Village in increasing the income and economy of the village community by converting
household waste into money. However, efficiency needs to be done, because with waste bank records
that are limited to using paper, it is very prone to errors, both in recording and converting waste deposited
by the community into rupiah. Based on this, in this activity, an application for the Wringinsongo Village
Waste Bank was developed to answer the above problems.

After the development, village officials and officers who are authorized to carry out waste bank
activities are given training and socialization so that they can operate the application properly. After that,
the community service team gave questionnaires to five persons, which are the village officials involved
in operating this application. The response from the village officials regarding this application is very
good as shown in Table 2. The application repair activities will be carried out if there is a failure in the
application can be carried out by the community service team so as not to bother the operation of the
waste bank in Wringinsongo Village.

Table 2. Questionnaire criteria

Criteria Score
Strongly agree 4
Agree 3
Disagree 2
Strongly disagree 1

Table 3. Questionnaire results

Strongly
Disagree

Strongly

Agree Score  Percentage

Questions Agree Disagree

This community service activities
carried out provide solutions to the 4 1 0 0 19 95%
problems faced by partners

Team members involved in this
community service activities are active 5 0 0 0 20 100%
in providing assistance

The frequency of assistance carried out
by the community service team is felt 5 0 0 0 20 100%
to be appropriate

There is an increase in independence
or additional knowledge and skills in 4 1 0 0 19 95%
partners

Overall, partners feel satisfaction with
the community service activities that 4 1 0 0 19 95%
have been carried out

4. CONCLUSION AND RECOMMENDATIONS

This community service activity has been carried out and received good results and a positive
response from Wringinsongo Village officials, Tumpang District, Malang Regency. Based on the results
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of the questionnaire given to the Wringinsongo Village respondents, it can be concluded that the
development of the Wringinsongo Village Waste Bank application is very helpful for the operational
activities of the waste bank. Another positive response is the desire for continued cooperation from the
Wringinsongo Village officials with the community service team, so that economic activities in the village
can be carried out more efficiently and well. So that for the next year, there will be continued community
service activities in Wringinsongo Village.

Based on the good results of this community service, the implementation team also needs to
conduct periodic evaluations of activities that use the applications that have been developed. The
evaluation can be carried out once every 6 months in order to overcome if there are errors and failures
in the software used.
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