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ABSTRACT:

Introduction: The problem of waste is a classic problem faced by society. Because every activity we do in our
daily lives produces waste, the increase in daily waste needs to be handled properly so that there is no accumulation
of waste in the following year. Apart from the government, the community is also involved in solving this problem.
With appropriate management methods and processing techniques, the entire waste-handling process is expected
not to affect the environment, interfere with health, and preserve environmental functions. The solution that can
be offered is the existence of a waste bank application that will benefit the community, managers, and collectors
and has a paperless nature and educational value. Materials and Methods: The research method is observational
cross-sectional research with direct observation in the field. Data was collected using a Likert scale questionnaire.
The questionnaires that have been collected will be analyzed using SmartPLS 4 software to test the influence
between research variables. Results: The outer model results show the loading factor value> 0.6 and the AVE
value> 0.5, so it can measure the variables. The results of the inner model show the R Square value of 38.3% with
a t-statistic value of 10.138 has a significant effect on disease risk. Zero warehouse waste bank applications can
influence disease risk factors by 65%. Conclusion: The zero warehouse waste bank application positively and
significantly affects disease risk. Increased use of the zero warehouse waste bank application will reduce the risk
of environmental-based diseases caused by waste.
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Introduction

The waste problem is one of the problems that continues to develop solutions as the amount of waste
increases (Paradita LI, 2018). The waste problem is a classic problem faced by society. Because almost every
activity we do in our daily lives almost always produces waste. Starting from grocery packages and food to
products that are no longer used. Solving the waste problem requires all parties to participate and take an active
role in handling it. All waste problems are inseparable from everyone's awareness of proper waste disposal and
processing. Apart from the government, the community is also involved in efforts to solve this problem (Meyrena
SD dan Amelia R, 2020). This requires the cooperation of all parties, including the community, government, and
third parties as supporters (Elamin MZ et al., 2018). Some of this waste comes from domestic waste, such as in
residential neighbourhoods.

Based on data from the Ministry of Environment and Forestry, the data input results conducted by 213
districts/cities throughout Indonesia in 2023 showed that annual waste generation reached 19,517,172,98.55
tonnes. Meanwhile, only 50.12% of waste handling has been carried out, only 16.69% of waste reduction has been
achieved, and 33.18% of waste is not managed properly (KLHK SIPSN, 2023). Waste in 2023 decreased
compared to 2022 and 2021, reaching 37,571,666.40 tonnes/year and 30,844,795.04 tonnes/year, respectively.

The increase in daily waste generation needs to be handled appropriately so that there is no accumulation
of waste in the following year. According to the direction of the National Policy and Strategy for the Management
of Household Waste and Waste, similar to Household Waste (Jakstranas), the Indonesia Clean Waste 2025 target
is to reduce waste by 30% and handle waste by 70% by 2025. Based on data from the National Waste Management
Information System (SIPSN) published by the Ministry of Environment and Forestry (KLHK), the amount of
waste generated in Indonesia in 2022 reached 19.45 million tonnes. This number has decreased by 37.52% since
2021 to 31.13 million tonnes (Rahmawati LD dan Ilman GM, 2023).

The composition of household domestic waste, such as organic and inorganic waste, requires different
management treatments. Globally, most waste is currently disposed of in landfills. About 37% of waste is disposed
of in landfills, of which 8% is disposed of in sanitary landfills with landfill gas collection systems. Open dumping
accounts for about 31% of waste, 19% is recovered through recycling and composting, and 11% is incinerated for
final disposal. An alternative that has been implemented in several villages in Sidoarjo to overcome the problem
of waste management is the existence of waste banks. With waste banks, people can utilise their household waste
in such a way that it has a good value that contributes to the surrounding community's economy (Rajasa BR,
2024).

In many areas, efforts to reduce waste have been made to protect the environment from waste pollution.
With the existence of appropriate management methods and processing techniques, it is expected that the entire
waste-handling process does not have a negative impact on the environment, does not interfere with health, and
certainly does not interfere with the preservation of environmental functions (Agus B et al., 2024). Community
characteristics will affect how environmental management is carried out, how efforts are made to manage
inorganic waste generation, how behaviour is related to waste management, and community participation,
especially in waste bank applications. So, the solution that can be offered is the existence of a waste bank
application that will benefit the community, managers, and collectors and has a paperless nature and educational
value.

This application was created and is expected to be a container to make the environment clean and
beautiful and implement good and correct waste management. In the rapid development of technology,
information technology has become one of the fulfilment of needs that have become the basic needs of every
human being. More than 82 million Indonesians are active internet users, and most of them are smartphone users
(Andriyanto LD dan Wansen T, 2020). The design of this automatic trash can utilises the concept of the Internet
of Things (10T) as a means of sorting waste. Indonesia has great potential to implement 10T in all social aspects,
not just limited to business. Most of Indonesia's population are internet users, so it is not difficult to implement
10T in all elements (Sardjono W et al., 2021). By utilising technology, the knowledge management system is a
driving force that is useful for supporting operational activities and becoming a competitive advantage ((Sardjono
W et al., 2020).
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Materials and Methods
Study Design

This study is an observational cross-sectional study because the data were obtained by direct observation
in the field. This research is located in RW IX of Larangan Village, Candi Subdistrict, Sidoarjo Regency. The
study population was all heads of families in RW 9 of Larangan Village, Candi Subdistrict, Sidoarjo Regency,
totalling 367 families. The research sample in this study is the head of the family in the neighbourhood of RW 9
Larangan Village, Candi Subdistrict, Sidoarjo Regency, selected through a random sampling system. Data were
collected using a Google Form questionnaire, field observations, interview guides, Focus Group Discussions with
stakeholders (informants), and measurement of daily waste generation among respondents. Data was collected
using a Likert scale questionnaire and distributed to respondents using forms.

Statistical Analysis

The PLS-SEM method analyses the relationship of waste reduction efforts, waste handling, and sub-system
components to the sustainability of waste management. The questionnaires that have been collected will be
analysed using SmartPLS 4 software to test the influence between research variables. Testing with this model was
chosen because it can estimate samples even in small numbers (Hair JF et al., 2021). Evaluation of the
measurement model is called good if the loading factor (outer loading) is above 0.70 (Hair JF et al., 2021) or at
least 0.60 (Chin WW, 1998), with convergent validity with an AVE size above 0.50.

RESULT
Outer Model Evaluation

Measurement model evaluation is a stage for evaluating a construct's validity and reliability. It consists of
Construct Validity and Construct Reliability Evaluation, which will be explained below.
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Figure 1: Outer Model Construct Image of Zero Warehouse Waste Bank Application Against Disease Risk

Evaluation of construct validity is done by calculating convergent validity. Convergent validity is known through
the loading factor value and Average Variance Extracted (AVE). An instrument is said to fulfil convergent validity
testing if it has a loading factor and Average Variance Extracted (AVE) above 0.5. The results of convergent
validity testing are presented in the following table.

Table I. Table of Loading Factor Test Results for Zero Warehouse Waste Bank Applications Against Disease Risk

Code Indicators Loading Factor AVE

Pros Zero Warehouse waste 0,840
bank application is a
solution to the waste
problem and is paperless 0680
and has educational value ’
Benefits Benefits of Zero 0,809
Warehouse waste bank for
the community, managers,
and collectors
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Diarrhoea Risk of diarrhoeal disease |0,824
DBD Risk of Dengue Fever 0,830
disease
Reproduction Risk of reproductive 0,707
system disorders
Nerve Risk of nervous system 0,743
disorders 0,590
Heart Risk of liver disease 0,791
Depression Risk of depressive illness 0,706
The table above shows that all indicators produce a loading factor value greater than 0.6. Thus, based on
convergent validity, all indicators are declared valid to measure their variables. Then, all indicators produce an
Average Variance Extracted (AVE) value greater than 0.5. Thus, based on convergent validity, all of these
indicators are declared valid to measure their variables.
Table 2. Convergent Validity Ranking Table Effect of Zero Warehouse Waste Bank Application on Disease Risk
No. Environmental Management No. Disease Risk
Indicators Loading Factor Indicators Loading Factor
1. Pros 84,0% 1. DBD 83,0%
2. |Benefits 80,9% 2. Diarrhoea 82,4%
3. Impaired Liver Function 79,1%
4. Nervous System Disorders 74,3%
5. Reproductive Disorders 70,7%
6. Depression 70,6%
Based on Table 2, in the comparison of the Convergent Validity value of the effect of the Zero Warehouse waste
bank application on disease risk, the largest size is in the Zero Warehouse waste bank application indicator, being
a solution to the inorganic waste problem. It is paperless and has an educational value of 83.0%, while the highest
disease risk that can occur is dengue fever, with a loading factor value of 83.0%.
Inner Model Evaluation
Evaluation of the structural or inner model is a stage to evaluate the goodness of fit, including the coefficient of
determination and hypothesis testing. Each will be explained as follows:
Coefficient of Determination (R )2
The Coefficient of Determination (R?) is used to determine the ability of endogenous variables to explain the
diversity of exogenous variables, or in other words, to determine the contribution of exogenous variables to
endogenous variables. The results of R2 can be seen in Table 3.
Table 3. Determination Coefficient Results (R?) Zero Warehouse Waste Bank Application Against Disease Risk
Variables R. Square
Disease Risk 0.383
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The table above shows the R-squares result: 0.383, or 38.3%. This indicates that the zero warehouse waste bank
application variable can affect the disease risk by 38.3%. Other variables outside the study influence the remaining
61.7%.

Hypothesis Testing

Significance testing is used to test whether exogenous variables affect endogenous variables. The test criteria state
that if the T-statistics value > T-table (1.96) or the P-value < significant alpha 5% or 0.05, it is stated that there is
a significant effect of exogenous variables on endogenous variables. The results of significance testing and models
can be seen in Figures 2 and Table 4.

Influence Coefficient T statistics P-Values
(|O/STDEV))

Waste Bank Zero App 0,619 10,138 0,000
Warehouse -> Disease
Risk

Based on the table above, it can be explained that there is an influence of exogenous variables on endogenous in
each hypothesis. The test results in the table above show that the T-statistic value of behavioural effects on disease
risk is 10.138 with a p-value of 0.000 <0.05. This means the zero warehouse waste bank application positively
affects disease risk.

DISCUSSION
Waste Bank App

Waste is a consequence of human activity. As the population increases and the economy grows in Indonesia today,
waste management is still a problem that is difficult to control. The government has implemented the 3R system
for a long time, but not everyone knows about it. Waste reduction is an effort to reduce waste generation at its
source and can be done before waste is generated. All resources can be made more efficient by changing consumer
behaviour to reduce waste. Reusing something in its original form (Fitri NR, 2024). In addition, waste
management activities include sorting waste by type, amount, and shape, collecting waste in the remaining
processing area, moving waste from waste processing facilities to landfills, and processing waste by changing the
nature, composition, and quantity. The final process is a safe return of waste and residues from previous processing
to the environment (Weli M, 2023).

Garbage is closely related to public health because from this garbage will live various microorganisms that cause
disease (bacterial pathogens) and insect animals that transfer / spread disease (vectors). Garbage is dumped
everywhere that this application is made, and it is expected to be a container that can make the environment clean
and beautiful and implement good and correct waste management. In the rapid development of technology,
information technology has become one of the fulfilment of needs that have become the basic needs of every
human being. More than 82 million Indonesians are active internet users, and most of them are smartphone users
(Andriyanto LD dan Wansen T, 2020).

In this era of globalization, waste banks are no longer done manually but through an application system.
Developing increasingly sophisticated technology will facilitate waste bank applications (Silfiah Rl et al., 2021).
An information system combines two or more connected components to achieve a common goal (Utami K, 2022).
The android-based waste bank application is an android mobile application that is one of the solutions to the waste
problem in the community, and indirectly, this application has educational value towards environmental
awareness so that it can create a clean and waste-free environment and improve the economy for the community.
Based on the implementation results, this waste bank application is easy to use, so it does not require much time
to learn the features. With this waste bank application, it is hoped that the community can easily participate directly
in environmental issues and economically make this application an additional income (Andriyanto LD dan
Wansen T, 2020). The following are the goals, benefits, and steps in operating the zero warehouse waste bank
application.
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The purpose of the Zero Warehouse Waste Bank Application for the community, among others:

1. Make it easier for waste bank administrators to recapitulate the amount and type of inorganic waste
2. Avoiding writing errors because it is known directly to both parties, customers and administrators
3. Paperless and customer transaction data is recorded (can be called at any time)

4. Attracting new members to become more active in inorganic waste activities (3R efforts)

The benefits of the Zero Warehouse Waste Bank Application in the community include:

Can help with local waste management

Sensitising the surrounding community to the importance of environmental cleanliness
Make the environment cleaner and prevent the occurrence of a disease

Increase the economic value of discarded items

Improving the community economy

agrwdhE

The waste bank application for the manager (admin) and the application for users/customers can be operated via
Android mobile. The Zero Warehouse Waste Bank manager will manage the waste bank application manager,
which can be operated by other waste bank managers/managers who want to cooperate.

The features presented in the waste bank application include history, savings, withdrawals, and general
information. Waste bank customers download the application and fill in personal data such as name, complete
address, and location of the intended waste bank as an account profile. When the customer wants to deposit waste
with the manager, the manager will fill in the waste deposit data deposited by the customer. The manager will
select the organic or non-organic waste in kilograms and then click deposit.

Data on customers who have made waste deposits to the waste bank manager will be recorded in the monthly
savings data. In the history feature, you can see the history of transactions that customers have made. This waste
bank application is not only a savings application. Other features presented are general information about events
organised by the waste bank manager or information related to environmental issues. Currently, transactions using
the cash withdrawal feature cannot be used with the m-banking application or other non-cash payments. The
following is intended to reduce operating system errors, and the waste bank administrator/manager will fully
accommodate cash withdrawal activities. Furthermore, customers are given the convenience of directly contacting
the manager through the chat feature.

The rapid development of information technology requires an application system that helps the administrative
process in waste banks and allows customers to access transaction data and information from waste banks easily
and in real-time. This is the advantage of the Zero Warehouse Waste Bank application. This waste bank
application and Android technology will increase the number of waste bank customers because its use covers a
wide area, not only for residents of Larangan, Candi, and Sidoarjo. This can be seen from many studies conducted,
such as the first study, Implementation of Android-Based Waste Bank Application in Villa Dagu, South
Tangerang, conducted by Arfan Sansprayada and Kartika Mariskhana in 2020. This Android-based waste bank
application aims to help waste management in Villa Dagu Housing (Sansprayada A dan Mariskhana K., 2020).

This application will be socialised in line with the socialisation of community awareness of the environment
through inorganic waste management. The waste bank application makes it easier for managers to book manual
waste savings transactions. Customers can also view their savings at any time (real-time) with their respective
electronic devices.

Waste has the potential for other problems that follow, including health problems such as leptospirosis, zika,
chikungunya, diarrhoea, dengue fever, plague, and even to rabies and Covid-19 (Krystosik A et al., 2020),
(Cruvinel VRN et al., 2020) (Mol MPG, 2020), (Di Maria F et al., 2020), (Febriani CA et al., 2022) (Endawati A
et al., 2021), (Maywati S et al., 2023), (Oktavianisya N et al., 2023), (Aolina D et al., 2020) (Table 5).
Environment-based disease problems are generally caused by external factors such as garbage, rats, poultry, pets,
and livestock, apart from disease-carrying vectors; they are also caused by environmental factors around the place
of residence, conditions in the house, and health conditions of the community (Dhaningtyas SA et al., 2024),
(Eldysta-E-etal.; 2022), (Dompas BE et al., 2020). Likewise with human life, if the home and family environment
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can be protected, human life will be much better. Quality of life requires good health, mind, and body (Melvani
RP, 2024).

The environment is often impacted by human behaviour. Therefore, humans have adapted to health and
environmental problems since they lived on Earth. Lack of cleanliness in the environment around the house can
be feared to cause disease to humans carried by vector animals. One of the environmental risk factors in waste
management is managing waste by minimising the goods or materials used and choosing items that can be reused.
Avoiding the use of items that are only used once, items that are no longer useful can be recycled, paying attention
to items used daily, making the environment green around the home environment, offices, shops, vacant land, and
others. Diseases caused by waste are very extensive and can be in the form of infectious diseases, non-
communicable diseases, fires, poisoning, and others. In addition, waste can also cause an increase in vector-borne
diseases such as bacteria, fungi, viruses, parasites, worms, and chemicals. Diseases caused by the impact of an
unhealthy environment are referred to as environment-based diseases. Such diseases often encountered are AR,
diarrhoeal, filariasis, dengue fever, malaria, and TBS (Darmawan A A et al., 2023), (Bachtiar E et al., 2021).
Potential health hazards that can be caused are:

1. Diseases caused by viruses or bacteria/germs, such as diarrhoea, typhoid fever, vomiting, cholera,
and dysentery (Arivia N et al., 2021), (Nurjanah S, 2023).

2. Health problems through arthropod vectors and rodents such as (flies, mosquitoes, ants,
cockroaches, rats).

3. Diseases due to fungal and parasitic infections, such as scabies, ringworm, tinea versicolor, Soil
Transmited Helminths (STH) infections (Isyafa FR et al., 2020), (Astuti RDI et al., 2020), (Janah
TK & Putri NE, 2023), (Ngwese MM, 2020), and so on.

4. Psychosomatic disorders & injuries, e.g., insomnia, shortness of breath, stress, injuries by sharp
objects, etc.

5. By-products of poor waste management, such as dioxins and leachate (Vinti G et al., 2021)

In addition, one of the causes of transmission of typhoid fever and diarrhoea is poor environmental sanitation,
such as the lack of household waste management. People's habits that pay less attention to waste disposal can
cause disease vectors such as flies to gather. The spread rate of typhoid fever will be higher than in environments
with more organised waste disposal sites (Pangestu D et al., 2023). Therefore, properly processing waste to avoid
waste-related diseases is very important. The results showed that Dengue Fever is an environmental disease in
Larangan village, Candi, Sidoarjo. In this study, the largest loading factor on the Waste-Caused Disease variable
is diarrhoeal disease, with a value of 0.819. Then, it was followed by dengue fever, which had a value of 0.805.
Diarrhoea and dengue fever are diseases that are closely related to environmental health because both can be
transmitted through vectors that can develop from a poor environment, such as the presence of garbage that holds
water, creating puddles (Syamsul M, 2019), (Utari E et al., 2022), (Lestarl DD et al., 2024). In addition, the
accumulation of organic waste can also potentially serve as a medium for developing vectors that cause dengue
hemorrhagic fever (DHF) and bacteria that cause diarrhoea. In the case of diarrhoea, the main cause of the spread
of the disease may be poor waste management. Community assistance in environment-based disease prevention
efforts can also increase knowledge related to the source of the disease experienced. In addition to educational
efforts, another step that can be taken is to encourage government policies in government management (Wijayanti
Y & Widyastari H, 2018), (Said S et al., 2023). Therefore, continuous efforts to increase public awareness, the
use of environmentally friendly technology, and the active role of the government and private sector are essential
to reduce the risk of diarrhoea and improve the community's quality of life (Saputra Ipba, 2024).

CONCLUSION

1. The Zero Warehouse waste bank application has an outer model value that meets the validity and
reliability requirements with a loading factor value> 0.6 and an AVE value> 0.5, so it can be used
to measure its variables. The influence of the Zero Warehouse waste bank application through the R
Square value is 38.3%, with a t-statistic value of 10.138 or has a significant influence on disease
risk.
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2. The zero warehouse waste bank application can influence disease risk factors by 65%. Other
variables outside the study affect the remaining 35%. All variables have a significant influence when
the PLS-SEM bootstrapping test is carried out.

3. The operational guidelines for the Zero Warehouse Waste Bank Application are presented and
illustrated using a Data Flow Diagram (DFD) and Entity Relationship Diagram (ERD) with nine
main business models needed in preparing an Android-based waste bank application.
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