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Abstract: There is a lack of awareness and understanding of how to manage waste effectively in
Indonesia, especially in coastal rural areas. This paper discusses the important issues in waste
management and proposes effective waste management practices in Indonesia. This paper also
provides a case study involving the qualitative and quantitative analysis of the waste bank project
in Pangandaran, Indonesia, and its impact on the community, reflected by the perceptions of its
operators and customers, which was achieved through several questionnaires. The results showed
that waste banks are a viable option to manage waste in Pangandaran. This is based on the finding that
waste banks have created employment opportunities and raised awareness among the community
about how to manage waste effectively. The waste bank also enables its members to earn income
from recycling, which provides benefits to the community and encourages further participation
in the waste bank program. The most important finding is that community-based projects can
provide engagement-generating value to communities and can be sustainably run by the community
independently and in the long term. Nevertheless, the success and operational sustainability of
waste banks are affected by many factors, hence endorsement from municipal authorities, non-profit
entities, corporations, and additional interested parties is needed.

Keywords: community-based; waste bank; perception; coastal rural area; Pangandaran; waste
management; sorting behavior

1. Introduction

Indonesia is currently facing a waste management crisis because waste is being poorly
disposed via illegal dumping in ecologically sensitive habitats and by burning and burying
it inappropriately [1]. The accumulation of waste can result in the breeding of insects and
parasites, discharge of unpleasant odors, unsightliness, and contribution to global warming
(environmental concerns) [2]. The mixing of organic and inorganic waste is the main cause
of these problems. Effective waste management is hindered by numerous factors, including
limited education and economic constraints. Enhancing public education on proper waste
disposal practices, such as through the implementation of a waste management program
for village residents, is essential. It is reported that this program resulted in better waste
management practices and, consequently, reduced pollution [3–6]. It has been ascertained
that within the Pangandaran Regency of the West Java Province, which is a prominent
tourist destination, particularly in the province itself, these concerns have the potential to
manifest with considerable severity. The increase in the number of tourists attracted to
the region has led to increased waste production, posing significant environmental threats
to residents.
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One of the popular destinations in West Java, Indonesia, is the Pangandaran regency,
which has popular beach regions located at the southern counterpart of West Java. Pangan-
daran is a coastal city in West Java with a population of approximately 190,000 people. The
city has more than 1000 private hotels and nearly 1000 residential areas. Poor waste man-
agement is prevalent, particularly in tourist destinations, such as Pangandaran. Because
the ocean makes up the majority of Pangandaran, most human operations involving water,
soil, and waste will ultimately affect the ocean. Our survey indicates that rather than giving
municipal waste to waste disposal personnel, Pangandaran inhabitants would burn and
bury it in the backyard, or throw it into a river. In particular, the latter practice leads to the
ingestion of microplastics by marine organisms [7]. However, decreased waste collection by
waste disposal personnel can contribute to a decrease in landfill waste. However, ineffective
waste management may jeopardize the environment and degrade soil quality. This scenario
becomes most severe when the population cannot afford to buy or pay for better waste
management services. This situation will cause it to be even costlier for environmental
resources. Overall, microplastic contamination in groundwater and municipal waste seems
to have increased over time. This suggests that there is still room for improvement in waste
management, especially in tourist destinations such as Pangandaran. A good solution to
this problem would be to implement environmentally friendly and economically viable
waste management practices. It only needs the local population’s awareness and their
willingness to cooperate.

To manage waste at the sub-village level, local populations can establish and operate
a waste bank. Waste banks implement the 3Rs (reuse, reduce, and recycle) technique for
waste management [8]. In a waste bank, inorganic waste can vary by more than 16 variants,
including paper, glass, metal, and textiles [9]. Residents in the neighborhood can sign
up as customers at the waste bank and deposit their inorganic waste. By implementing
waste banks, individuals may inadvertently become more knowledgeable about organic
and inorganic wastes. Moreover, by cooperating with waste banks, individuals may be
able to improve their standards of living [8,10,11]. Additionally, the establishment of waste
banks may contribute to greater public awareness of the importance of environmental
protection [12]. The use of waste management, such as waste banks, can therefore promote
an ecofriendly lifestyle for both consumers and society.

This study aimed to evaluate the implementation of waste management systems,
specifically waste banks, in Pangandaran sub-villages, reflected by the perception of its
committees (operators) and customers on its operation. The findings of this study can
provide further insight into the development and promotion of waste management systems,
along with directions for future improvements and enhancement of the management of
environmental resources in Pangandaran sub-villages and other similar areas.

2. Materials and Methods
2.1. General Information of Study Area

This study was conducted in Pangandaran Regency, West Java, Indonesia (coordinate:
7◦42′09.6′′ S 108◦39′22.1′′ E) in 2020. Pangandaran is a major tourist destination in Indonesia
and is popular for its beaches. The climate of Pangandaran is tropical, with a temperate dry
season and a hot, humid rainy season, which is due to its proximity to the Indian Ocean.
As a major tourist destination, the number of hotels and restaurants is on the rise, leading
to an increase in waste. Waste management at the sub-village level is important as it is a
vital part of daily life. Moreover, the rivers and beaches in Pangandaran are highly polluted
due to waste management practices at the sub-village level. Most residents dispose of their
waste in rivers and on beaches, which leads to health threats and environmental pollution.
Therefore, the sub-villages in Pangandaran established waste banks and educated the
community about the importance of waste management.

Moreover, in the socio-demographic scene, local inhabitants of Pangandaran can be
categorized into Sundanese (70%) and Javanese (30%) ethnic groups. This cultural scene is
important to the way communities behave, socialize with each other, and act on a certain
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level of work ethics. The Sundanese and Javanese culture taught that engagement and
individual contributions within the community are important; therefore, they must work
together to achieve the same target. This culture became the background and social capital
of the general Pangandaran inhabitants.

In addition to the aforementioned points, the customers and committee members
of waste banks in this study are all females and had low income and education levels,
with their primary occupation being either animal or rice and horticulture farm worker.
Furthermore, it was observed that all female customers and committee members of waste
banks in this study were financially dependent on their husbands’ also low incomes.

2.2. Waste Bank Establishments

The establishment of the waste bank began by contacting the village head (Kepala
Desa) at their government office in the village (Kantor Desa or Balai Desa). The village head
recommended several active women society groups in the village. First, women’s society
group activities are mainly focused on health services (Posyandu). Through this institution,
we offered the idea of the establishment of a waste bank, including its benefits, and main
activities, and finally provided technical support. Each women’s society group was exposed
to the waste bank workflow, its benefits, and activities. In total, we were able to establish
waste banks in six women’s society groups in the district of Cijulang in Pangandaran
Regency, West Java Province. We also contacted the plastic waste aggregator (pengepul) to
ensure that the collected plastic waste will be available to be converted into cash.

The plan to approach these women’s society groups to establish a waste bank is the
procedure that is regularly employed in Indonesia. To make this societal approach smooth,
we also worked together with an international nongovernment organization (NGO) in
Pangandaran, which has extensive experience in waste bank establishment, namely CLEAR
Community.

2.3. Waste Bank Data Collections and Analysis

Data were collected from six different waste banks throughout Pangandaran Regency
with help from the authors. The data were collected between January and June 2022.
Questionnaires were distributed to and filled by all customers and committees of the waste
bank (Table 1). The questionnaire consisted of three parts: the introduction letter; the
questions related to waste bank operationalization; and a section that measured perception
variables, such as willingness, benefits, obstacles, and waste sorting behavior in relation to
the waste bank operationalization. A five-point Likert scale was applied for the variables
with the following responses: strongly agree = 5, agree = 4, neutral = 3, disagree = 2, and
strongly disagree = 1. The data and results of the questionnaire were analyzed using
descriptive statistics. This investigation employed a mixed-methods approach to examine
the perceptions of committees and customers towards waste banks operationalization, as
delineated by Miftahorrozi et al. (2022) [13]. The qualitative aspect comprised surveys and
observations, including the administration of interviews and questionnaires to stakeholders
and close observation of the research subject. The study was conducted in several phases,
encompassing literature reviews, waste bank establishments, data acquisition, and analysis
of both primary and secondary data. Secondary data encompassed waste generation,
composition, and recycling potential, while primary data pertained to the perceptions
of waste banks committees and customers on activities of waste bank operations. The
quantitative method entailed calculating the volume of waste generated by waste banks in
Pangandaran and analyzing questionnaire responses.
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Table 1. Detailed information of waste banks established with assistance from the authors.

No Waste Bank
Name

Location (Sub-village,
Subdistrict) Established

Number of
Customer at

Establishment 1

Number of
Recent

Customer 1

Number of.
Registered
Family in

Respective
Sub-Village

Percentage of
Waste Bank

Active
Participation 2

1 Geulis Barengkok, Cijulang May, 2020 10 20 70 28.6%
2 Lebah Kalensari, Cijulang June, 2020 17 43 44 97%
3 Hikmah Kalenwadas, Cijulang December, 2020 15 34 50 68%
4 Sabuga Cibanten, Cijulang January, 2022 16 45 86 53%
5 Caykung Nusagede, Cijulang May, 2021 16 16 29 55.2%
6 Sehat Kondangjajar, Cijulang August, 2021 6 25 40 62.5%

1 The value represents number of families (not persons). 2 The proportion of number of families that actively
participated in waste bank nearest to their homes to the number of families in the respective sub-village.

The evaluation of the effectiveness of waste management awareness initiatives was
carried out through a survey conducted six months to a year after the establishment and
stable operation of a waste bank, hence there will a lot of difference in the time of the survey
from the waste bank’s committee and customers point of view. For some of the waste banks
established in 2020, stable operations were achieved during 2021 despite the COVID-19
pandemic that hindered direct gathering among committees and customers. Due to the
absence of a prospective waste bank committee and the inability of potential customers to
envision the functioning of a waste bank, it was not feasible to conduct a survey prior to
the establishment of the waste banks. Consequently, it is presumed that before the waste
bank became operational, sub-village communities had no awareness or ability to plan for
waste management.

3. Results and Discussion
3.1. Establishing Waste Bank in Pangandaran

The implementation of waste banks is an effective grassroots approach to enhancing
community awareness of local and voluntary waste management. This method aligns with
the findings of [14], which suggest that waste bank innovation at the grassroots level can
promote proper waste management practices and improve the economic conditions of
impoverished individuals. Six waste banks were set up in Pangandaran Regency from May
2020 to July 2022. Most were in the Cijulang subdistrict (Figure 1). The names of the waste
banks are Lebah, Hikmah, Caykung, Sehat, Geulis, and Sabuga (Table 1). As a result of the
establishment of the waste banks, customers were defined as those who store their waste
and will benefit from its disposal at the end of the cycle.

The socio-demographic characteristics of the families participating in established
waste banks are presented in Table 2. It should be noted that only mothers of the family
were directly involved in waste banks as either committee members or customers. A total
of 183 households, comprising 805 individuals (378 males and 427 females), participated
in the study. Of these households, 80% had more than four family members. The major-
ity of women (72.5%) and men (63.3%) had low levels of education. The predominant
occupation among women (51.5%) in these households was farming and agricultural labor.
However, the data also indicate that the surveyed women were engaged in a variety of
low-income occupations, with 16% as small-scale merchants, 5% as fishermen, 12% as
part-time (nonformal) government employees, and 14% as housewives.
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Figure 1. The location of established waste banks in Cijulang District, Pangandaran Regency in
this study.

Table 2. Socio-demographic characteristics of households (n = 183) involved in waste banks in
this study.

Socio-Demographics Characteristics Frequency Percent

Number of individuals surveyed in 183 households (n = 805)

Male 378 47
Female 427 53
Number of women (mother of the household) actively involved in waste banks 183 43

Family size of households

<4 37 20
>4 146 80

Maternal education (n = 183)

Low education (Up to senior high school) 133 72.5
Higher education 50 27.5

Paternal education (n = 176)

Low education (Up to senior high school) 111 63.3
Higher education 65 36.7

Maternal occupation (n = 183)

Farmer and agricultural labor 94 51.5
Merchant 30 16.4
Fishermen 11 6.1
Part-time (nonformal) government employee 18 9.6
Housewife 30 16.4

Paternal occupation (n = 176)

Farmer and agricultural labor 52 29.7
Merchant 58 32.9
Part-time (nonformal) government employee 2 1.3
Fishermen 21 11.7
Non-agricultural labor 43 24.4
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Each waste bank performs weekly routines, including depositing, weighing, and
sorting waste according to its categories. However, according to a previous study, waste
bank committee and customers were encouraged to conduct secondary activities to increase
engagement and enthusiasm among them [15]. Hence, they engaged in other secondary
activities in between, such as composting, generating eco-enzymes, and creating useful
crafts from plastic waste. These secondary activities aimed to increase engagement and
collaboration among community members as well as improve the quality of waste manage-
ment practices.

The production of eco-enzymes represents a strategy for managing organic waste
while increasing the engagement among waste bank committee and customers. Our most
recent eco-enzyme project, conducted in collaboration with the Geulis waste bank, yielded
a high-quality fermented eco-enzyme that exhibited bactericidal activity while retaining
its fresh fruity aroma. According to the findings, women from the Geulis waste bank
responded well to making eco-enzyme and utilized it as a cleaning solution for their homes.

Other type of activities include handcrafting projects at the Lebah waste bank. At first,
every single waste bank customer was excited about the prospect of making a product from
plastic waste. However, customers struggled to craft a product during the handcrafting
sessions. They were unable to complete this exercise in time because handcrafting required
a high level of attention. Moreover, this activity is time- and labor-intensive. Ultimately,
they opted to abandon this activity in search of an alternative that is more simplistic
and productive.

The community-based waste management approach is based on the cooperative con-
cept with the common goal of making changes in communal solid waste management in
terms of source segregation, recovery of recyclable materials, and storage before collec-
tion [16]. Briefly, the primary function of a waste bank is to serve as a repository for the
collection and management of solid waste brought by customers, which is then sold to a
recycler once an agreed-upon volume has been reached between the waste bank and the
recycler [3,17]. Subsequently, the revenue generated from the sale to the recycler becomes
an income source for the waste bank, which can then be distributed to customers at an
agreed-upon time. The waste bank concept was first introduced in Thailand in 2006 [4].
Based on this approach, a community project can create a sense of belonging, together with
the citizen roles of members, to solve common environmental problems in a community.
Successful projects were reported, such as the community-based composting projects from
slums in Bangladesh; the established waste bank in Malang (WBM), as reported by [13];
the community composting and recycling schemes in Borommatrilokanat 21 community in
Phisanulok province Thailand; and the “garbage for eggs” project in the Klong Toey slum
in Bangkok [16].

In many community projects, community organization is established in the form of a
cooperative (co-op). A small group of customers was selected to perform the management
and administration tasks; therefore, they had the role of committee members. Locally
initiated projects can create a sense of ownership and encourage all community members
to participate.

These projects reduced the significant littering of waste and improve community solid
waste management, health problems of the slums, and a cleaner living environment. In
terms of economic benefits, the project could create jobs and supplementary income within
the community, while the municipality could reduce the costs of solid waste handling and
disposal [18,19].
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3.2. Waste Collection

The Lebah waste bank had the highest total waste compared to the other waste banks
(Figure 2). The total waste collected is related to the number of customers. The total number
of members of the Lebah Waste Bank was quite high at 43 people (Table 1). This was
followed by the Hikmah waste bank, which had the highest number of customers and
50 people, with the second highest total waste collected. The Caykung Waste Bank had the
lowest total amount of waste.

Figure 2. Different waste categories collected (in kg) on different six waste banks in Pangandaran
from January to June 2022.

The amount of collected waste does not define whether the waste bank is good or
bad. The Caykung waste bank had few customers, and its operations were not as active as
those of the other waste banks. This indicates that the Caykung Waste Bank’s overall waste
collection is less than that of the other waste banks and that the total amount of collected
waste is not suitable as an index for measuring the performance of a waste bank.

Additionally, the placement of the waste bank and residents’ behavior had an impact
on the overall volume of waste collected, which is in agreement with the study by [20]
that claimed that reducing the distance between a waste bank location and its customers
increases the amount of material collected. As a result, the waste bank’s success cannot
be determined solely by the volume of waste that is collected but also by the waste bank
location and the total number of customers who are dedicated and consistent enough to
keep the waste bank in operation.

In Pangandaran, accumulatively throughout all waste banks, the highest type of waste
collected is paper, accounting for approximately half of the waste collected (Figure 3).
Paper waste includes cardboard, duplexes, and copy paper. The second-largest category of
waste is plastic, with 30.2% of the waste being bottles, lids, glass plastic, and bags/sachets.
Rubber makes up the smallest category of waste, with 0.7% of the waste being collected
from waste banks (Figure 3; orange color). Rubber and e-waste are rare items in waste
banks. Hence, their percentages are quite small compared to those of other waste types.
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Figure 3. Percentage of six different waste categories collected from six waste banks in Pangandaran
from January to June 2022.

Interestingly, all waste variants decreased in May and drastically increased in June
(Figure 4). This phenomenon occurs because the activities of all waste banks are stopped
during Ramadan in May. Therefore, all the waste collected in May was deposited in the
waste bank in June. Therefore, the total amount of waste collected in June increased.
Despite this, the line graph shows a gradual decline in the waste collected within the six
months studied. This indicates that customers tended to reduce their consumption of
plastic, paper, and other wastes.

Figure 4. Fluctuation of total waste collected (in kg) from 6 waste banks in Pangandaran from January
to June 2022.

3.3. Raising Awareness on Saving the Environment through Waste Banks

The establishment of waste banks in Pangandaran is part of our method to raise
awareness about waste management and preserve the environment. One of our main goals
is to help people understand good waste management through waste banks. However, at
this moment, waste bank customers are mainly women.

According to the waste bank customers’ behavior, it is suggested that the presence of
the waste bank gradually changed the behavior of customers during the approximately
one to two years after the waste bank was established. Waste sorting activities at waste
banks provide a new habit for customers that indirectly encourages them to continue their
activities at home (Figure 5). Customers have realized that sorting waste is an important
activity for separating organic and inorganic waste and keeping the environment clean.
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Infrastructure changes have long-term implications on recycling behavior, according to
Porter et al., (1995) and Refsgaard (2009) [21,22], who claim that they affect the attitudes
and behavior of users.

Figure 5. Survey result on waste sorting behavior of waste bank customers.

Interestingly, customers fully agreed that the presence of a waste bank is important.
They even started inviting their entire family to help sort waste at home (Figure 5). However,
this procedure is complex. Introducing and implementing this new habit at home requires
more time. It was revealed that approximately 40% of customers admitted that they find it
difficult to enlist the help of family members in waste sorting (Figure 5). At this point, we
suggest that the establishment of a waste bank is useful for raising customers’ knowledge
of the need to sort and recycle both organic and inorganic waste (Figure 5). However, we
found that 35% of customers opposed recycling organic waste at home.

According to the literature, there are several factors that have been identified as having
an influence on waste sorting behavior in waste banks. A previous study mentioned that
infrastructure (distance from the customer’s home), knowledge of waste management,
experience, behavior and habits, economic level, and socio-demographic issues could
influence recycling behavior [23], while another study suggested that concerns about the
environment, waste management counseling, house ownership, income, building style,
and level of education were listed as factors in recycling behavior [9]. Those mentioned
factors were also experienced by the committee of the waste banks towards their customers
in this study.

A previous study explained that socio-demographic factors, such as income, education,
and occupation of family members were used to create an indicator of social class, which
led them to the conclusion that people from lower social classes recycle more [23]. In line
with the argument of Zakianis et al. (2017) [9], those with low incomes and education levels
were more likely to sort their waste than people with high incomes and education levels.
Due to the financial incentives provided for waste sorting activity, households with lower
income levels demonstrated a higher propensity to recycle their waste compared to their
higher-income counterparts. Gender was also found to influence recycling behavior [24],
and Meneses et al. (2005) [25] concluded that women recycle more than men. According to
these studies, we also found such factors as obstacles for the customers and the committees
of the waste banks in this study.

Our study established the obstacles faced by customers and committees in waste banks
(Figures 6 and 7). Half of our waste bank customers did not have any obstacles regarding
location, waste collection, waste price, and routine activity at the waste bank (Figure 6).
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Furthermore, some customers indicated that the waste bank location was convenient, and
that they were pleased with the sorting activity at the waste bank. However, our research
also shows that some customers found these points to be issues when they visited the
waste bank. A previous study suggested that the difficulties in sorting and collecting waste,
the low price of waste, and the location of the waste bank are some of the reasons why
people do not register as customers [26]. Furthermore, another influencing factor was the
uneven distribution of knowledge about waste banks. Another study indicated that the
quantity of materials necessitating sorting could impede the viability of a waste bank [27].
Consequently, it is imperative for the committee to incentivize customers to self-sort and
contribute their recyclable waste on a regular basis.

Figure 6. Obstacles faced by waste bank customers since they registered as a part of waste bank.

Figure 7. Obstacles faced by waste bank committees about the waste bank operation and customers’
behavior.

As shown in Figure 7, the waste bank committee agreed that consumers did not fully
participate in waste sorting and were difficult to assemble at a given time. According
to the committee’s survey, neither the price of waste nor the lack of additional activities
at the waste bank upset customers. Additionally, they concurred that most customers
were enthusiastic about the waste bank activities. The overall number of waste bank
customers has increased by a factor of three since the establishment of the waste bank
(Table 1). Our investigation revealed one waste bank that had not attracted any additional
customers. We postulated that this may be due to a lack of belief among the residents of
such villages in the potential benefits of establishing a waste bank. Moreover, a previous
study reported that another significant challenge faced by waste banks is the issue of
unproductive communication among actors [5], a problem that was also slightly prevalent
in this study.
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In our study, most waste bank customers gained many benefits from joining the waste
bank (Figure 8). After gaining a deeper understanding of waste management, they became
more conscious of environmental issues. Moreover, they obtain a new space to entertain
themselves by meeting each other and earn extra income. A previous study suggested
that waste banks benefit society by not only helping to improve the environment but also
by providing extra income [28]. Waste banks educate people about waste sorting and
sustainable waste processing to reduce landfill waste [29]. Moreover, some additional
activities during waste bank meeting and sorting were educational for the children, which
is also become an intangible benefit when a customer joins a waste bank [30,31].

Figure 8. Customers perception of waste bank operations.

Our study also analyzed the management operation of the waste bank from the com-
mittees’ point of view. The results showed that the committees enjoyed organizing a waste
bank and had a good administration system. Both the waste bank and trader/recycler have
an excellent relationship in terms of trading activity (Figure 8). We also learned that both
customers and committees appreciated regular activity at the waste bank (Figures 6 and 9),
reflected by high number individuals who chose “disagree” in respect to “bored by sorting
activity” in Figure 6, and high number who chose of “strongly agree” or “agree” in respect
to “have routine activities” in Figure 9. These results indicate that the presence of a waste
bank is beneficial to customers and effective in addressing environmental problems, even
at the village level.

Figure 9. Committee perception on waste bank operations.
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Regarding the benefits from the customer’s point of view, some waste banks tend
to self-operate and perform the waste bank activity without any assistance. Two waste
banks, Lebah and Hikmah, took the initiative to hold other activities in their waste banks.
Those in the Lebah waste bank perform cleaning activities in the alley and street of their
living area every Friday morning, and once a month, they visit the Batu Karas beach for
coastal cleanup. The Hikmah waste bank also performs additional activities like the Lebah
waste bank. Moreover, the Hikmah and Lebah waste bank run a refill station business for
household products, resulting in success in reducing plastic sachet waste. Additionally, in
front of the RT office, they have also planted many types of crops, such as chilies, spring
onions, and mint, using upcycled plastic waste as a pot.

Our team recently evaluated a new village for a waste bank, but convincing locals of
its benefits proved challenging. Despite this, our existing waste bank’s strategic position
demonstrates the potential for success in the right location. Factors such as the proximity
of the waste bank committee members’ residences to those of the customers, as well as
the distance between customer residences and the main road, influenced the type of waste
generated. The ease of access to products with plastic packaging, for example, can result
in a higher generation of inorganic waste in residential areas located closer to main roads.
Therefore, because of the minimal amount of inorganic waste generated, they are not
motivated to establish a waste bank.

The waste management industry in Indonesia is competitive, with waste banks vying
for business against individual recyclers and scavengers. Without understanding the
importance of waste sorting, individuals may choose to provide their waste to individual
recyclers. This competition makes it more challenging to convince people to establish a
waste bank.

4. Conclusions

The present study endeavored to assess the implementation of waste management
systems, with a particular focus on waste banks, in Pangandaran sub-villages. This was
achieved by examining the perceptions of both the committees and customers on its
operationalization. Waste banks were found to be an effective and sustainable waste
management system in Pangandaran sub-villages, as evidenced by the positive perceptions
of both the committees (operators) and customers. Customers expressed satisfaction
with the waste banks, citing their convenience and the positive impact they had on the
environment. Furthermore, the presence of a waste bank creates new space for both
committees and customers. Although the waste bank is affected by many factors, it is still
beneficial to the environment and society. Further research could explore the potential for
scaling up the waste bank model to larger communities or regions. Endorsement from
municipal authorities, nonprofit entities, corporations, and additional interested parties for
a cooperative methodology can augment society engagement, yield economic benefits for
the populace, and enhance ecological preservation.
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