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Abstract—Nowadays, mobile application development offers 

an innovative field for modernization. However, we cannot deny 

that we are facing the greatest environmental challenge, wastes 

management. Opportunities in enhancing the community's waste 

management practices have become easier with the progress of 

mobile application development. This paper aims to support every 

individual in strengthening their waste management practices 

within the community. The study focuses on designing a mobile 

application as an innovative IT solution in helping the community 

in improving its waste management. The researcher used a 

co-design methodology to define the content features, system 

requirements and to identify the user of the system. This 

framework and design consideration are recommended for 

utilization and implementation, to aid every member of the 

community in their waste management practices through an 

innovative solution. The result of the study helps individuals 

appreciate the importance of emerging technology in the solution 

to climate change. This shows that IT innovation is a great 

opportunity in improving the waste management habits of every 

individual. Somehow, this study helps individuals to recognize the 

importance of mobile technology as a solution to global concerns 

associated with climate change. 
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I. INTRODUCTION 

As the population growth increases among developing 

countries, the issue of waste management also increases [1]. 

Hence, every individual has an important role in mitigating 

environmental challenges, climate change. In every 

municipality, solid waste management is a big challenge, 

primarily because of the high percentage of waste generation. 

Waste management is a real problem, poor communication 

and understanding across different of considerations that 

involve waste management [2] Environmental challenges are 

the present concern of many individuals and the advancement 

of a green economy is also a priority across countries [3]. 

Many advertisements and programs through social media are 

a line with global trends in sustainable development policies 

[3] [4] [5]. Different ways of engagement of both civil and 

policymaker is a good sign in improving waste management 

in the country. 

One of the most important services provided by municipal 

authorities is waste management, this is essential services to 

every area within the society. Several researchers specified 
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that municipal solid waste has the highest percentage  

 

contributor in the impacts of environmental problem 

especially global warming [6] [7] [8]. The Bureau of 

Environmental Management clearly stated that the majority 

in the residential area contributes within the community, this 

includes residues form the kitchen, backyard waste, papers, 

plastic and glass bottles and more [6] [7]. Base on the result 

of the study conducted by the World Bank organization, by 

the year 2050 it is estimated that the world possibly generates 

3.4 billion tons of municipal solid waste annually [8]. 

The Philippines is not absolved in this problem, the 

problem in solid waste is highly crucial in every 

municipality. This is considered the most pressing 

environmental challenge in the country. It is projected that 

the solid waste generation will increase by 0.5 kg/day to 0.9 

kg/day in 2025, daily generation by 2025 is equal to 104,536 

tons or about 38,155,640 tons annually [7] [9] [10]. 

Currently, mobile technology is very popular, it influences 

an individual in the changes in their behavior and lifestyle. 

For today, people are now using mobile phones everywhere. 

Technology nowadays has been employed to describe the 

ways how these new trends affect the way people go about 

their daily lives [1]. Mobile technology provides a greater 

opportunity in extending services to the community. The 

advances of mobile technology provide a great opportunity 

not only for the developer but also for the researcher to 

extend its services to the community. 

Technology advancement can become a valuable tool for 

every individual by integrating the mobile application in 

environmental protection, waste recycling and waste 

prevention [11]. The different usage of technology nowadays 

unlocks the possibility for its several uses, where end-users 

develop different applications as practical tools for their 

interest and work [12]. However, taking into consideration 

that many individuals are aware of different usage of mobile 

technology, it is a real challenge for everyone to embrace the 

advantages of this technology in applying to waste 

management. Mobile phones can be a medium to have direct 

contact between people who are willing to participate in the 

zero-waste goal of the country. In social media, many citizens 

show their willingness to be part of the solution in helping the 

country through waste management. The “trash tag 

challenge”, where citizens are taking up photos on before and 
after cleaning specific area that is heavily littered, then 

sharing it to the community through social media to challenge 

other citizens to do the same [5]. Likewise, a group of 

volunteer individuals nationwide shows support in waste 

management, in a social 

media account entitled 

"Buhay Zero  
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Waste”, advertise different tricks on how to manage waste 

through recycling. The "eco-bricks” is one of their projects 

where they showcase the possible ways of recycling. These 

volunteer groups have more than 24,000 members who share 

their time, skills and knowledge about how to have an 

environmentally friendly lifestyle [13]. Obviously, in today’s 

generation, many people are taking advantage of the 

usefulness of this emerging technology. 

Despite the several efforts are being made by different 

organizations related to waste management, yet there are still 

major gaps to be filled in this area [14]. Additionally, even 

with numerous available mobile applications and researches 

concerning the refining the waste management and recycling 

habits have been presented [15] [16] [17]. There is still needs 

more study that would emphasize the individual level 

through the use of mobile applications [16]. However, studies 

conducted in this field, a lack of user-centered model in waste 

management habit support tools can be one of the causes 

[15][16]. This motivates the researcher in designing a 

framework for a mobile application that will support the 

waste management practice of every individual. The study 

aims to define an ICT solution as a helping tool for the 

community to improve its waste management. The Visual 

Table of Contents (VTOC) has been presented in this paper in 

order to show a top-down hierarchical structure of the 

proposed mobile application. Through VTOC the systems 

functions and its relationships can be examined, assessed, 

and can easily understood. This is one technique in helping 

the readers to understand the input, process and the output of 

the system. The researcher used the architectural framework 

to show the different features of the mobile application and 

its user. This study rants to prove if it can possibly help the 

individual realize that mobile technology can be part of a 

solution to environmental problems. Every individual can use 

this application. It will boost every citizen's involvement in 

waste management. Mobile technology has a great impact on 

the community once it is used properly. This study can 

reinforce every citizen within the community to be more 

responsible for their waste management. Through this 

application, simple household and different stakeholders 

have more opportunity to be part of a solution in the 

environmental and natural resources security issues in the 

country. Finally, this study helps readers to realize the 

importance of individual participation and mobile technology 

in helping the country in its sustainable development goals. 

II. METHODOLOGY 

An approval from the Municipal Mayor was sought before 

conducting the assessment and data gathering of the study. 

Likewise, a courtesy call was made to the barangay officials 

and the Head of the Municipal Environmental and National 

Resources Office (MENRO). The study utilized the 

Qualitative research approach to attain its objectives. The s 

Likert scale-based survey questionnaire was also distributed 

as a data-gathering tool. The sample size was also determined 

by using the stratified random sampling. This gives an equal 

chance for every individual in the population to be involved 

in the sample. Using the Slovin’s formula, different 

respondents were randomly selected. A total of 467 residents 

(Household, Officials, Junkshop Owner, Store owner) of 

different barangay’s served as respondents for this study. The 

design consideration in helping both household and 

community waste management habits in terms of 

architectural framework was determined through the use of 

co-design methodology. The Visual Table of Contents 

(VTOC) to show its content and features and to determine the 

users of the system. A guided questionnaire was used in 

conducting an in-depth interview with the respondents to 

identify the different users and desired content and features of 

the mobile application.  

III. RESULT AND DISCUSSION 

The Proposed Architectural Design for the Mobile 

Application 

The designed architectural framework that would address 

the need of every individual regarding waste management 

through a mobile application is being presented in Figure 1. 

 
Figure 1. The proposed architectural design of the 

mobile application 

 

The mobile application can be used by the individual 

within the community to address the problems in waste 

management which is being shown in Figure 1. It includes the 

different identified features as the result in the interview and 

data gathering conducted with the stakeholders. Thus, the 

identified user of the system was the different member of the 

community, namely: Household, Municipal and 

Environmental Resource officer (MENRO), the owner of the 

junk shop and participating store in the barangay. This will 

answer the problem regarding the people engaged in their 

participation in waste management since in some studies they 

have found out that a user-centered design was lacking in the 

existing mobile application [11]. They are being identified 

based on their possible contribution to waste management 

within the community. After the conducted set of interviews 

on different stakeholders of the community, the features and  
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functionalities of the system have been finalized. The 

researcher successfully identified the following features: 

First is the Garbage collection schedule, this provides setting 

and viewing of the schedule of garbage collection in every 

barangay. This feature will automatically inform every 

individual in any updates in their area. Also, the MENRO 

officer will be able to monitor the staff who was assigned in 

the collection, because in this feature there is a form where 

the staff can update the remarks if ever the garbage has been 

collected or not. Secondly, the MENRO project flagship 

features. 

This part of the system will provide a form that will cater to 

the different programs of the MENRO office. Monthly 

Clean-up drive form, where every barangay can upload 

photos and updates regarding their compliance in the said 

project at the same time. This feature will inform the 

MENRO office regarding the participation of every barangay 

in this program. The Palit-Basura project form, where the 

store owner can update the MENRO office on the list of the 

summary on the different recycled items which they have 

been collected from the different residences in every 

barangay. In this form, the administrator will be aware of the 

number of the collected recycled items and used this data for 

policymaking techniques. Lastly, was the Segregation at 

Source and campaign on solid waste management, where the 

MENRO can use the application to advertise this project and 

reach out to every individual within the community. 

The application also has a dashboard form, this part will be 

used to let the administrator easily views the summary of the 

different list of the registered user of the system, and one 

important thing in this feature was the summary report of the 

collected item through junkshop and store owner. The 

location Map feature will be very helpful for every 

household, especially those who were not able to go to 

different junkshop to trade their recycled items. Household 

owners may be able to use the location map to view the 

nearby junk shop and choose where they can trade their 

items. In this feature, the household can request the junkshop 

owner to go to their house to collect their item. Also, the junk 

shop will have a form to notify the household regarding their 

request if it is accepted or not. This feature will also help the 

junkshop owner to be easily identified as the exact location of 

their customer. 

Importance of the proposed mobile application 

Every possible user of the system is required to register 

first before signing up on the application. This will help the 

MENRO to identify the certified store and junkshop 

businesses, for in every store and junkshop owner must 

upload the copy of their business permit at first, then the 

documents would be verified by the administrator before 

accepting the registration request This will be better for the 

municipality to identify those business establishments to 

ensure that they have followed the policies specified by the 

office. For the Junkshop owner, it will be a great avenue for 

them to have direct contact with their customers. Through the 

mobile application, the business owner will have more 

opportunities to earn money and to participate in waste 

management within its area. 

Through this IT intervention, every household will have 

direct contact to the junkshop owner to be able to trade its 

recyclable items into cash. This will help the household to 

appreciate the importance of waste segregation in their 

homes and earn additional income through it. Also, the 

mobile application will give the option to trade the recycled 

items directly to the participating store into grocery items. 

Moreover, in this way, the involvement of every individual 

on waste recycling and waste management within the 

municipality will be enhanced. Following the above 

considerations, it would be able to easily be identified and 

target specific consumers. Everyone will engage themselves 

in using the mobile application in mitigating climate change. 

 
Figure 2. Visual Table of Contents 

 

The Visual Table of Contents (VTOC) diagram is shown 

in Figure 2. This figure is used to illustrate the hierarchical 

links of the proposed mobile application for waste 

management. The figure shows the different user account of 

the application. Also, in this figure the different menus in the 

system were defined.  Upon the login process, the 

administrator has three menu options that will appear on 

the navigation form of the system. The three navigation 

menus that the administrator can manipulate are as follows: 

Home, Reports and System Control. In the Home menu, the 

administrator has two options to view, the dashboard and the 

project's updates. In the Report menu, the administrator can 

navigate the three buttons which include the summary of the 

different transactions in the system. The administrator can 

choose the type of statistical report to be generated by the 

system such as a summary of the registered junkshop and 

store owner, and the number of household users. Moreover, 

one of the important options in the report menu was the 

summary of the collected recyclable materials. 

This feature can help the administrator (MENRO Officer) 

to find out how individual manage their household trash. This 

will possibly help the MENRO office to take into 

consideration on policymaking regarding waste management.  
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Likewise, in this menu, the MENRO officer could probably 

monitor the different barangay who participated in their 

waste management projects like the cleanup drive, by 

viewing the content on the Update button. Through this 

feature, they can come up with different alternative projects, 

if ever it is needed too. In the User account, it has three menu 

options. In the Profile menu, the user can manage or 

manipulate his/her personal information. The Request menu 

option, the household can request for a junkshop owner to 

pick up its recyclable items. While in the Home menu, the 

user can view the Garbage collection schedule and be 

updated on any announcement regarding waste management. 

Also, the location map button will help the user to view the 

location of the nearby junk shop and the store owner. 

IV. CONCLUSION 

Improper waste disposal problems are not that new to 

everyone, in fact even the youngest generation today is more 

aware of this main problem of every municipality. The total 

participation of every individual in helping the government in 

this concern is highly to encourage. Every individual must be 

responsible and be part of the solution in this concern. In this 

paper, the advancement of mobile technology has been 

studied and apply in conceptualizing a mobile application 

framework, which caters every individual to their waste 

management habits. By taking into consideration that in 

today's lifestyle, mobile technology is becoming a necessity 

for every individual, and because of the declining price of 

mobile phones nowadays even simple individual is using it. 

For that reason, this mobile application can be adopted in any 

municipalities to help citizens to be part of a solution in 

mitigating the climate change issues not only in their areas 

but also in the countries. 

By implementing this application, it will be easier for the 

municipalities to have communication with every member of 

the community it serves. Through the intervention of the IT 

innovation, the study gives a possible solution in improving 

the waste management habit of an individual. The study is 

beneficial to every member of the community. This also 

increases the responsiveness of every household and 

stakeholders in participation in any waste management 

programs of the municipalities. Hence, support from the 

Local Government Unit (LGU) would further consider. 

Finally, for the continuous improvement of the proposed 

mobile application, it would be better if a study regarding the 

assessment of the functionalities and level of acceptability 

will be conducted. 
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