Scientific Journal of Informatics .I
Vol. 13, No. 2, May 2026

p-ISSN 2407-7658 https://journal.unnes.ac.id /journals/sji/index e-ISSN 2460-0040

Factors Influencing the Adoption of Digital Waste Banks: A
Systematic Literature Review

Nur Isni Nirwan!*, Dana Indra Sensuse?
2Faculty of Computer Sciences, Universitas Indonesia, Indonesia

Abstract.

Purpose: This study aims to identify and analyze the factors influencing the adoption of digital waste banks,
considering the gap between their potential to improve waste management and their limited implementation in many
regions.

Methods/Study design/approach: This research use a Systematic Literature Review (SLR) approach by analyzing 22
selected studies published between 2020 and 2025 from reputable databases. The study follows structured stages,
including planning, literature selection based on inclusion and exclusion criteria, quality assessment, data extraction,
and data synthesis using the PICOC framework.

Result/Findings: The results show that there are 26 factors influencing the adoption of digital waste banks, which are
grouped into four main categories: technology, organization, environment, and people. Technological factors include
ease of use, transparency, system quality, and security. Organizational factors involve infrastructure, innovation, and
human resources. Environmental factors include regulations, social influence, environmental awareness, and economic
incentives. Meanwhile, people-related factors include age, education, income, and training. These factors are
interconnected and play an important role in determining adoption success.

Novelty/Originality/Value: This study provides a comprehensive classification of factors influencing digital waste
bank adoption based on recent literature. The findings offer practical insights for policymakers and practitioners in
designing strategies to increase community participation and improve sustainable waste management through digital
innovation.
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INTRODUCTION

Waste is an increasingly urgent global problem, with the world's solid waste production expected to increase
from 2.01 billion tonnes in 2016 to 3.4 billion tonnes by 2050 if there is no significant change in its
management [1] . Waste comes from a variety of sources such as households, industry, agriculture, and
commercial activities, and if not managed properly can cause soil, water, and air pollution and harm human
health [2]. The increasingly complex waste problem has indeed encouraged the birth of community-based
management innovations, one of which is through the concept of a waste bank.

A waste bank is a dry waste management system that adopts banking principles, where people can save
inorganic waste that has been sorted to then get economic incentives, such as money or basic necessities[3].
The application of the Reduce, Reuse, Recycle (3R) principles is indeed the main focus of the government
in waste management, but its implementation in the field still faces various obstacles so that it has not run
optimally)[5] . The waste bank program also encourages community participation and collaboration,
strengthens the local economy, and fosters a sustainable lifestyle [6][3] .

To overcome these limitations, digital waste banks have been introduced in several countries, such as
Nigeria, Uganda, Zambia, and India. Previous studies show that digital technologies can improve waste
collection, sorting, recycling, transaction recording, and community participation [7][8]. Digitalization can
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also increase waste sorting efficiency and reduce the amount of waste disposed of in landfills [9][10].
Nevertheless, the adoption of digital waste banks remains limited and uneven across different regions.

Existing studies have mainly discussed the implementation of digital waste banks, technological features,
and user behavior in specific contexts. However, there is still limited understanding of the broader factors
influencing digital waste bank adoption across different settings. In addition, previous review studies
remain limited and have not systematically synthesized adoption factors from multiple perspectives
[11][12].Based on previous studies on the adoption of community-based information and social technology
systems, factors such as ease of use (perceived ease of use), perceived benefits (perceived usefulness),
government support, infrastructure availability, public education, and user participation are important
aspects in encouraging or inhibiting adoption [13] .

This study differs from previous research because it provides a more comprehensive synthesis of the
determinants of digital waste bank adoption across various contexts using a Systematic Literature Review
(SLR) approach. The findings are expected to contribute to the development of a more structured
understanding of digital waste bank adoption and provide useful insights for researchers, practitioners, and
policymakers in designing more effective digital waste management systems. Therefore, a study is needed
that aims to find out what factors affect the adoption of digital waste banks. To better understand this
adoption rate, it is necessary to examine the various factors that affect the adoption of digital waste banks.
These factors can come from the side of technology, organization, users, or the external environment. This
study aims to identify and classify various factors influencing the adoption of digital waste banks from a
wide range of relevant scientific literature using the Systematic Literature Review (SLR) approach and to
fill this gap by systematically identifying and classifying the factors influencing digital waste bank adoption
from technological, organizational, environmental, and user-related perspectives.

Theoretical Framework

Waste bank concept

The basic concept of a waste bank adopts banking principles, where waste that has been sorted, especially
inorganic waste, can be "saved" and exchanged for economic incentives such as money or goods [15][14].
Waste banks play an important role in improving environmental quality by reducing waste that ends up in
landfills and encouraging recycling practices at the household level, which are major waste producers
[16][3] . In addition to environmental benefits, waste banks also have an economic impact, especially for
community groups such as housewives, by increasing income and savings through the proceeds of waste
sales [15][14]. This concept can also be extended to e-waste management, supporting the circular economy,
and engaging various stakeholders such as government, industry, and society [17].

Digital transformation in waste management

Technological developments have encouraged significant innovations in waste management, one of which
is through the concept of waste banks. Today, waste banks not only serve as a place to save waste, but have
also adopted various digital technologies to increase efficiency, transparency, and community
participation[18][19]. The implementation of web- and Android-based applications, management
information systems, and integrations of the Internet of Things (10T) and gamification, as applied in the
Circonomy, has been proven to facilitate the process of sorting, recording, and educating the public[12],
[20].

Initially, waste banks emerged as a community-based solution to manage waste through a system of sorting
and providing economic incentives. Over time, this concept has developed globally by adopting various
digital technologies to improve the efficiency and transparency of waste management. Transformation
towards a digital waste bank includes the integration of technologies such as the Internet of Things (IoT),
mobile and web applications, artificial intelligence (Al), and blockchain. The application of this technology
aims to improve the process of recording transactions, weighing, and reporting, so that it can minimize
manual errors while strengthening system transparency [21].

Then, in the modern digital era, waste management is increasingly advanced with the integration of
technologies such as the Internet of Things (IoT) through sensors or Smart Bin, artificial intelligence (AI)
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for sorting automation, and Blockchain which ensures transaction transparency. This process is also
supported by gamification and mobile applications that motivate and educate the community. As a result,
waste management is now more measurable, fast, and auditable in real-time[22], [23].

Best practice waste banks in the world

Countries have different ways of managing waste, demonstrating that there is no single perfect model, but
each country finds its own way to get people involved. In African countries such as Nigeria, Uganda, and
Zambia, the approach used departs from the daily needs of people. Through simple digital innovations such
as mobile applications for picking up garbage to giving digital points as an award for residents. Recycling
programs in Africa are growing not because of technology alone, but because of a sense of mutual help.
Residents feel that their small contributions are appreciated and bring immediate benefits [8]. The United
States, particularly New Jersey, takes a different approach. This country does not have the concept of a
waste bank, such as a system for saving waste or exchanging waste for credits. However, the digital
practices used share the same spirit, which is to make it easier for the community to participate in waste
management [24].

China is a highly relevant country for the development of digital waste banks. The country has developed
a waste bank such as the Online e-waste collection platform, a digital model that allows citizens to schedule
pick-up of used electronics, check purchase prices, see the level of danger E-waste, and choose an official
recycling company. Platforms such as Love Recycling, Baidu Recycle, or Household show how the Internet,
Big Data, and 10T are used to ensure E-waste is collected from residents' homes and processed in the formal
sector for collectors [25].

Technology adoption process
The technology adoption process is a stage undertaken by individuals, organizations, and communities
when they begin to accept and apply new technology in their lives or operational activities. Understanding
this process is important to assess the potential success of a technology and develop a strategy that supports
innovation so that it can be well integrated[26] .In general, the process consists of several phases:

a) Knowledge
At this early stage, a person begins to discover that there is a new technology that may be beneficial to
them. This information can come from anywhere, from the media, casual chat, to word-of-mouth from
the people closest to you.

b) Persuasion
Once a person learns about a new technology, they enter the Persuasion stage. In this phase, potential
users begin to really weigh whether the technology is worth trying.

¢) Decision
At the Decision stage, a person begins to really decide whether or not they are going to use the
technology. In this phase, they weigh the perceived benefits against the potential risks that may arise,
then compare them with the costs and effort that must be expended to implement them.

d) Implementation
Once the decision to use technology has been made, the next step is how it is actually applied in
practice. At the implementation stage, users or organizations begin to prepare all the necessary
requirements. Starting from hardware, software, to other supporting resources so that the technology
can function properly.

e) Confirmation
Confirmation is the final stage in the technology adoption process. In this phase, users begin to assess
the real results of using the technology.

Technology adoption model: technology acceptance model (TAM)

TAM is one of the most well-known and widely used theories to understand and predict how a person
accepts and begins to use new technologies. This theory was developed by Fred Davis in the late 1980s
[13], and provide a clear picture of the factors that influence users' interest in adopting a technology. There
are two main concepts in TAM, namely perceived utility (PU) and perceived ease of use (PEOU), which
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form the foundation of this approach[27]. When users feel that a technology can improve their performance,
make them more productive, or provide personal benefits, they are more likely to use it [28]. The same is
true when the technology is considered easy to understand, easy to use, and can be quickly adapted to
existing work routines. In its implementation, researchers and organizations typically collect data through
surveys, interviews, or other methods to assess and predict the extent to which users are willing to adopt
new technologies. Related user perceptions Utility and Usability Technology is very helpful for
stakeholders in recognizing obstacles that may arise and designing strategies to make technology more
readily accepted[29], [30] .
Table 1. Definition of variables used in TAM

Name of Variables Definition

Perceived Usefulness A person's perception that using an IT system will improve job performance.
Perceived Ease of Use A person's perception that using an IT system will be effort-free.

Attitude toward Using An evaluative assessment of a person's behavior on a dimension (e.g., good/bad,

harmful/profitable, pleasant/unpleasant).
Behavioral Intention A person's motivation or willingness to put in the effort to perform the target behavior.

Use One specific behavior that is of interest and carried out by individuals related to an
information technology (IT) system.

Perceived Beha‘\‘iora]
Usefulness X
7 N Attitsde || m‘e’:}‘s‘;" 0 L5l Actual Use
Perceived Ease of/ “Acceptance”)
Use

Figure 1. Technology acceptance model (TAM)

Technology adoption model: unified theory of acceptance and use of technology (UTAUT)

To understand how people intend to accept and use technology, the researchers then developed UTAUT.
This model was introduced by Venkatesh and his colleagues in 2008 [28] , and combines elements from
many previous theories of technology adoption into one clearer, more comprehensive, and trustworthy
framework. In UTAUT, there are four main factors that are considered to be very influential in determining
whether someone will use technology or not.

The first factor is Performance Expectation, i.e. the extent to which a person believes that the technology
can help them get the job done better, easier, or more efficiently[32][32]. The second factor is Effort,
Expectation which has to do with the belief that technology is easy to use and not complicated to learn[33].
The third factor, Social Influence, is how the views of people around us, such as colleagues, superiors, or
friends, can influence a person's decision to try new technology[34][35] . Sometimes, support or
recommendations from trusted people are also very decisive[36], adequate training, technical assistance,
and availability of resources can greatly influence a person's decision to start using and implementing
technology.

Table 2. Definition of variables used in UTAUT[37]

Name of Variables Definition

Performance Expectancy The degree to which a person believes that using the system will
help him achieve an improvement in job performance.

Effort Expectancy The level of convenience associated with using the system.
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Social Influence The degree to which a person feels that the other significant
party believes that he or she should use the new system.

Facilitating Conditions The degree to which one believes that the organizational and
technical infrastructure is in place to support the use of the
system.

Behavioral Intention to Use A measure of the strength of a person's intention to perform a

certain behavior.

Performance
Expectancy

Effort Expectancy
Social Influence

Facilitating
Conditions

Figure 2. Unified theory of acceptance and use of technology (UTAUT)
TOE framework

The TOE Framework is a widely used model to help understand the factors that influence how an
organization adopts and integrates technology. This framework was introduced by Tornatzky and Fleischer
in the 1990s [38] , and offers a holistic view by looking at how technology, organizational characteristics,
and the outside environment interact with each other (Figure 3).

o

External task environment
Formal and informal linking
Industry characteristics and market structures

structure \ K
Technological
innovation decision Communication processes

Technology support infrastructure
oy s making Size

Government regulation
Slack

Technology
Availability

Characteristics

Figure 3. TOE framework

On the Technology dimension, the TOE Framework highlights the various characteristics of the technology
to be used [39] . Some of the things assessed include the level of Complexity, suitability or Compatibility
with systems and processes that are already running, and Trialability, which is the extent to which the
technology can be tried first before it is actually widely applied [40]. In addition, Observability, or the
ability to see the real benefits of technology, is also an important factor in the adoption decision-making
process[41]. Dimensions organization focus on internal factors that can affect the success of technology
adoption[39] .

To strengthen the theoretical contribution of this study, TAM, UTAUT, and TOE are integrated into a
unified framework for explaining digital waste bank adoption. TAM explains adoption from the user
perspective through perceived usefulness and perceived ease of use. UTAUT complements this by
including social influence and facilitating conditions, which reflect the role of community support,
infrastructure, and technical readiness. Meanwhile, TOE explains adoption from the organizational and
environmental perspectives, including technological readiness, organizational support, and external factors
such as government policies and stakeholder collaboration.Using the TOE Framework helps organizations
assess the technology adoption process in a more structured manner. Both researchers and practitioners can
leverage this framework to identify important factors that can support or hinder successful technology
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implementation. By understanding the interconnectedness between technology, organizational, and
environmental aspects, decision-makers can design technology implementation strategies that are more
targeted[41], [42] .

Various case studies and empirical studies show that the TOE Framework can be used in many
technological contexts and different types of industries[39] . This model is able to explain the complexity
of the adoption process starting from the use of Cloud Computing and Artificial Intelligence in the business
world [43], to the application of Electronic Health Records in the health sector[44]. The MORE Framework
also pays attention to the diversity of technology users, both in terms of cultural differences, age group[45]
as well as the size of the organization[44], [45], [47].

METHODS
Research Approach

This study employed a Systematic Literature Review (SLR) approach to identify, evaluate, and synthesize
previous studies related to digital waste bank adoption. The review process followed the PRISMA
guidelines and Kitchenham framework (versions 1.0 and 2.3), which consist of three main stages: planning,
conducting, and reporting. The use of PRISMA improves transparency and reproducibility in the literature
selection process.

To provide a clearer overview of the research procedure, this study presents a flowchart of the SLR process,
including the stages of identification, screening, eligibility, and final inclusion of the selected studies as
shown as Figure 4.

Develop research question and objectives

B

Perform literature search in six databases

Use Boolean search strings

E‘i

l—* —> Remove duplicates

Screen titles and

abstracts { Screen titles and abstracts

Eligibility

>‘ Screen full-text articles

Screen full-text articles
) Apply inclusion and exclusion
criteria

Select final studies

Figure 4. Flowchart of the systematic literature review process

Planning and Protocol Review Stage

At this stage, a review protocol is prepared to maintain the consistency of the literature search through the

following criteria:

a) PICOC Ciriteria: Used to formulate research questions with the elements of Population (waste bank),
Intervention (influence factor), Outcome (list of factors and trends), and Context (digital waste bank).

b) Research Questions:
1. RQI: What are the factors influencing the adoption of waste banks?
2. RQ2: What are the trends in digital waste banks?
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Data Source Search Strategy

Literature searches were conducted using Boolean Search strategies (a combination of keywords such as
Digital Waste Bank, Adoption, etc.) on six reputable academic databases, namely Proquest, Scopus, [EEE
explore, Science Direct, Taylor & Francis, and ACM Digital Library. The literature search was conducted
using Boolean operators, namely “AND” and “OR”, to combine keywords related to digital waste banks,
technology adoption, and influencing factors. The search strings were adapted to the characteristics of each
database.

In this stage, assess the quality of the paper. Papers were assessed based on eight criteria. Papers are
considered to be of good quality if they meet 7 of the 8 criteria provided. A description of the quality test
criteria can be seen in Table 3.

Table 3. Quality test checklist

Checklist Checklist Questions

Cl1 Does the article clearly describe the purpose of the research?

C2 What does the article say about the literature review, background, and context of the research?

C3 Does the article feature related work from previous research to show the main contribution of the research?
C4 Does the article describe the proposed architecture or methodology used?

Cs Does the article have research results?

C6 Does the article present conclusions that are relevant to the purpose of the research?

(oy) Does the article recommend future work or improvements for the future?

C8 Indexed in Scopus (Q1/Q2/Q3/Q4/unindexed)

Inclusion and Exclusion Criteria

Data from literature that passed the selection were collected using Microsoft Excel. The data synthesis
process is carried out by summarizing the findings of factors and trends into a table to answer the research
questions that have been asked previously. To ensure the relevance and quality of the selected studies, this
review applied predefined inclusion and exclusion criteria. These criteria were used during the title,
abstract, and full-text screening stages to determine whether an article was suitable for further analysis. The
detailed inclusion and exclusion criteria used in this study are presented in Table 4.

Table 4. Inclusion and Exclusion Criteria for Literature Selection

Criteria Type Criteria
Inclusion Articles published between 2020 and 2025
Inclusion Articles written in English
Inclusion Studies focusing on digital waste banks, online recycling systems, or digital waste management
Inclusion Studies discussing technology adoption factors, user behavior, organizational readiness, or environmental influences
Inclusion Articles published in peer-reviewed journals or conference proceedings
Exclusion Articles not related to digital waste management or waste bank systems
Exclusion Articles focusing only on technical system development without discussing adoption factors
Exclusion Non-English articles
Exclusion Editorials, book chapters, reports, theses, and non-peer-reviewed documents
Exclusion Articles with incomplete full text or insufficient methodological information

PRISMA Literature Selection Process

The literature selection process followed the PRISMA flow. Initially, 549 articles were identified from six
databases. After duplicate removal and title—abstract screening, 103 articles were retained. Full-text
screening was then conducted based on the inclusion and exclusion criteria, resulting in 22 final studies for
analysis. The literature selection process was carried out systematically using the PRISMA approach to
ensure transparency and reproducibility. PRISMA presents the stages of identification, screening, eligibility
assessment, and final inclusion of the selected studies.
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RESULT AND DISCUSSION
Results of Literature Selection

The literature selection process was conducted through identification, screening, eligibility, and inclusion
stages following the PRISMA approach. Initially, 549 articles were identified from six databases, namely
ProQuest, Scopus, IEEE Xplore, ScienceDirect, Taylor & Francis, and ACM Digital Library. After
removing duplicate records, 466 articles remained for screening. At the title and abstract screening stage,
363 articles were excluded because they were not relevant to the topic. Subsequently, 103 full-text articles
were assessed for eligibility, and 81 articles were excluded because they did not meet the inclusion criteria.
Finally, 22 studies were included in the qualitative synthesis.

Table 4 shows that ProQuest contributed the largest number of final studies, with 12 articles, followed by
ScienceDirect with 7 articles, Scopus with 2 articles, and Taylor & Francis with 1 article. No articles from
IEEE Xplore and ACM Digital Library met the inclusion criteria. This distribution indicates that research
on digital waste bank adoption is still dominated by studies in sustainability, environmental management,
and social innovation rather than technical system development.

Table 4. Articles of literature selection

Database Identified Records Screened Records Final Included Studies
ProQuest 232 53 12
Scopus 113 8 2
IEEE Xplore 251 4 0
ScienceDirect 240 25 7
Taylor & Francis 15 4 1
ACM Digital Library 178 9 0
Total 549 103 22

The selected studies were published between 2020 and 2025. The number of publications increased from 2
studies in 2020 to 5 studies in 2022, showing growing interest in digital waste management. Although the
number of publications slightly fluctuated after 2022, the topic continues to receive attention due to the
increasing use of digital technology in waste collection, recycling, and community participation systems.
The literature selection process was conducted systematically using the PRISMA approach to improve
transparency and reproducibility. Figure 5 illustrates the stages of identification, screening, eligibility
assessment, and final inclusion of the selected studies.

Records identified through Records after duplicates |
database searching removed (n = 466) J

(n = 549) 1
{ Records screened Records excluded [
(n=466) (n = 363) Title & abstract not relevant

Eligibility

- 3
| Full-text articles assessed for eligibility Full-text articles excluded !
(n=103) (n=81) i

Not meeting inclusion criteria
l L J

{ Studies included in qualitative synthesis (n = 22)

Figure 5. PRISMA Flow diagram of literature selection process
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The literature selection process followed the PRISMA approach to ensure transparency and reproducibility.
Initially, 549 records were identified from six databases. After duplicate removal, 466 records remained for
screening. A total of 363 records were excluded during the title and abstract screening stage because they
were not relevant to digital waste bank adoption. Furthermore, 103 full-text articles were assessed for
eligibility, and 81 articles were excluded because they did not meet the inclusion criteria. Finally, 22 studies
were included in the qualitative synthesis. These selected studies became the basis for identifying the
dominant factors influencing digital waste bank adoption, technology trends, and country mapping in the
research field.

Data Synthesis Results

The synthesis of the 22 selected studies identified 26 factors that influence the adoption of digital waste
banks. These factors can be grouped into four categories: technology, organization, environment, and
people. Technology-related factors include transaction transparency, ease of use, digital facilities, design,
payment security, data security, quality of service, data transparency, and efficiency. Based on Tables 5,
ease of use, transaction transparency, and digital facilities are the most frequently mentioned factors. Ease
of use is closely related to effort expectancy in UTAUT and perceived ease of use in TAM. Users are more
likely to adopt digital waste bank systems when the applications are simple, easy to understand, and
compatible with their daily activities.

Table 5. Factors Influencing Digital Waste Bank Adoption Based on The Model/Training Framework.

No Category / Model Factors References
1 Performance Expectancy (PE) Transaction transparency [71, [47], [48], [49], [50], , [52]
2 Effort Expectancy (EE) Ease of use [10], [12], [47], [50], [52], [53], [54]
3 Effort Expectancy (EE) Digital facilities [81, [12], [25], [47], [53], [56], [57]
4 Effort Expectancy (EE) Design [10], [58]
5 Perceived Risk (PR) Payment security [58]
6  Perceived Risk (PR) Data security [71, [9], [54], [58]
7 Performance Expectancy (PE) Quality of service [101, [49], [57], [58], [59]
8 Performance Expectancy (PE) Data transparency [71, [10], [48], [49], [60]
9  Performance Expectancy (PE) Efficiency [71, [25], [52]
10 Organization Infrastructure [8], [12], [47]
11 Organization Integration of formal and informal ~ [56]
sectors
12 Organization Innovation [8]
13 Organization Human resources [8]

14 Performance Expectancy (PE) Environmental benefits [24], [25], [49], [54], [56]
15  Social Influence (SI) Social encouragement [47], [49], [54], [60]
16  Facilitating Conditions (FC) Environmental awareness [48], [60], [61]
17 Organization Regulation [8], [12], [50], [57]
18  Organization Policy [57], [61]
19 Price Value (PV) Pricing [58], [59]
20  Social Influence (SI) Stakeholder support [9], [10], [47], [52]
21  Price Value (PV) Economic incentives [81, [9], [12], [24], [25], [47], [49], [50], [53],
[49], [56], [59], [61]
22 Moderator/Demographics Age [24], [47], [59], [61]
(UTAUT)
23 Moderator/Demographics Education [24], [47], [59], [60], [61]
(UTAUT)
24 Moderator/Demographics Revenue [59], [60], [61]
(UTAUT)
25  Moderator/Demographics Domicile [25], [61]
(UTAUT)
26  Facilitating Conditions (FC) Education/training [8], [24], [47], [48], [52], [59], [60]
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Based on Table 5, the most dominant factors influencing digital waste bank adoption are ease of use,
transaction transparency, economic incentives, and infrastructure readiness. Ease of use is strongly
associated with users’ willingness to adopt digital platforms because systems that are simple and easy to
understand reduce barriers to technology acceptance. Similarly, transaction transparency and data security
are essential to build trust, particularly in systems involving digital payments and online transaction records.
Economic incentives also emerged as one of the strongest drivers because users are more likely to
participate when they receive direct financial benefits from waste collection and recycling activities. In
addition, infrastructure readiness, stakeholder support, and government regulations play an important role
in ensuring that digital waste bank systems can operate effectively. These findings indicate that successful
adoption depends not only on technological features but also on organizational support, social influence,
and environmental conditions. The findings are consistent with TAM, UTAUT, and TOE theories. TAM
explains the importance of perceived usefulness and ease of use, while UTAUT emphasizes social
influence, facilitating conditions, and performance expectancy. Meanwhile, the TOE framework
complements both theories by highlighting the role of organizational readiness and environmental support
in technology adoption.

Country Mapping in Digital Waste Bank Research

The geographical distribution of studies shows that China is the most dominant country in digital waste
bank research, contributing 12 publications. This finding indicates that China has become the leading
country in implementing e-waste platforms, online recycling systems, and smart city-based waste
management. India contributed 2 studies, while Indonesia, Bangladesh, Malaysia, Norway, and several
other regions contributed one study each.

Table 8 shows that e-waste platforms, recycling applications, smartphone-based systems, and online
recycling services are the most common technology trends in digital waste bank research. E-waste
platforms are particularly dominant because they allow users to schedule waste collection, monitor
recycling transactions, and receive economic incentives digitally. The integration of mobile applications,
IoT, and digital payment systems suggests that future digital waste bank systems will become more
interactive, transparent, and user-oriented.

Table 6. Technology type trends

Trends of Technology Types References
Smartphone apps, food waste [101], [50]
E-waste platform [25], [51]-[56]
Smart recycling [57]

Digital recycling [8], [9], [12], [52]
Internet recycling platform [7]

Recycling system [9]

Waste management [58]
Commercial waste bank [59]

Online recycling [60]

Recycling app [24], [61]

Table 6 shows that e-waste platforms are the most dominant technology trend in digital waste bank research,
appearing in seven studies. This indicates that researchers increasingly focus on online platforms that
facilitate waste collection, transaction recording, and recycling activities. Smartphone applications and
digital recycling systems are also commonly discussed because they improve user accessibility and
encourage community participation. The findings suggest that technologies integrated with mobile
applications, digital payment systems, and IoT are more likely to support digital waste bank adoption
because they provide convenience, transparency, and efficiency. In contrast, technologies with more
complex features may face barriers related to usability, infrastructure, and digital literacy.

The dominance of e-waste platforms in China reflects the country’s strong focus on formal recycling
systems and smart city initiatives. Meanwhile, studies from countries such as Indonesia, Malaysia, and
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Norway tend to focus more on smartphone applications, gamification, and community-based recycling
systems. This comparison indicates that technology trends vary depending on local infrastructure, policy
support, and user characteristics.

CONCLUSION

This study concludes that the adoption of digital waste banks is influenced by 26 factors grouped into four
categories: technology, organization, environment, and people. Among these factors, ease of use,
transaction transparency, economic incentives, infrastructure readiness, and data security emerged as the
most dominant determinants of adoption. Technology-related factors play an important role in building
trust, efficiency, and convenience, while organizational readiness, government support, and user
characteristics determine the success of implementation. Theoretically, this study contributes by integrating
TAM, UTAUT2, TOE, and Perceived Risk perspectives into a more comprehensive framework for
explaining digital waste bank adoption. TAM and UTAUT2 explain user perceptions and behavioral
intentions, while TOE highlights the role of organizational and environmental readiness. Perceived Risk
complements these theories by emphasizing the importance of privacy, payment security, and trust.
Practically, the findings suggest that policymakers should provide stronger regulations, incentives, and
public awareness programs to encourage adoption. Waste bank managers should improve infrastructure,
transaction transparency, and technical support, while technology developers should design applications
that are simple, secure, and user-friendly. Future research can further examine the relationships among
these factors through empirical methods such as surveys, SEM, or regression analysis. Future studies may
also compare adoption patterns across countries, investigate the role of digital literacy, and explore the
integration of emerging technologies such as IoT, blockchain, and artificial intelligence in digital waste
bank systems.
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