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Abstract

This research focuses on the development of an island recycle waste man-
agement system to address challenges in managing waste transportation and
recycling data on islands in Thailand. The system was designed to support
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digital data recording, including waste types and quantities, transportation
costs, and the real-time uploading of verification evidence to a centralized
database. The study applies a mixed-methods approach that integrates a
TAM-based quantitative analysis with a qualitative user.

The study applied the technology acceptance model (TAM) to analyze
user satisfaction regarding perceived usefulness (PU) and perceived ease of
use (PEOU). Data collected from participating shops on target islands were
analyzed to evaluate system acceptance, which was found to be moderate to
high.

The system shows indications of reducing errors; however, objective
error-rate comparisons were not collected and are now acknowledged as a
limitation. The system streamlined processes and enhanced data management
efficiency, although some users encountered issues such as menu complexity
and unfamiliarity with technology.

Proposed enhancements include adding features tailored to elderly shop
owners, integrating image processing technology to support document scan-
ning, developing multimedia user guides, and organizing hands-on training
sessions as part of the intervention rather than recommendations alone.

This study aims to promote sustainable waste management on islands and
to refine the system to better suit diverse user contexts. It also serves as a
prototype for future system development.

Keywords: Information technology, LINE OA, waste and recycling data
management, technology acceptance model (TAM), perceived usefulness
(PU), perceived ease of use (PEOU).

1 Introduction

Managing waste on islands in Thailand poses significant challenges,
impacting both the environment and the tourism industry. Existing waste
management systems are often insufficient and inefficient, leading to the
accumulation of waste in natural areas. This study aims to develop an infor-
mation technology-based waste management reporting system by utilizing
the island recycle waste management system [1, 2]. The platform facilitates
real-time recording and verification of waste transportation and recyclable
material data from recycling shops on target islands. The system enables
systematic and auditable data collection, minimizes errors, and reduces
redundancy associated with traditional data recording methods.
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This research builds upon a prior project focused on sustainable waste and
recyclable material management on islands [3]. The initiative supported the
transportation of waste and recyclable materials from islands to the mainland
by subsidizing ferry transport costs for participating recycling shops. The
project’s goal was to increase the volume of recyclable materials entering
recycling processes, reduce waste accumulation, and promote sustainable
waste management practices [4, 5].

The system was designed using insights from the previous project to
accommodate users with diverse technological expertise. It allows users to
record waste types, quantities, and transportation costs through a rich menu
function in the LINE OA platform while uploading transportation verification
evidence to the project’s centralized database in real-time [6].

This study evaluates the success factors for adopting the island recycle
waste management system using the technology acceptance model (TAM)
[7, 8]. The evaluation focuses on key variables, including perceived useful-
ness (PU) and perceived ease of use (PEOU), which significantly influence
users’ intentions and positive attitudes toward system adoption [9].

2 Methodology

This study adopts a mixed methods research approach, integrating quanti-
tative and qualitative findings to systematically explain user acceptance and
satisfaction with the LINE Official Account (LINE OA) system among waste
collectors. Quantitative analysis based on the technology acceptance model
(TAM) indicates that users demonstrated moderate to high levels of attitude
toward using (ATU) and behavioral intention to use (BI). These results
suggest that the system was perceived as effective in reducing operational
steps and saving time in daily work processes. However, user-related factors –
particularly age and mobile device compatibility – were found to influence
actual system use. Even when the system was perceived as efficient, older
users or those with limited device capability were less able to utilize its full
functionality, reflecting variations in overall system acceptance. Qualitative
findings derived from open-ended questions further support and contextualize
the quantitative results. Users cited practical experiences such as ease of use,
rapid information reporting, and reduced reliance on paper-based records as
key benefits. These experiential accounts are consistent with the observed
moderate to high levels of ATU and BI, reinforcing the interpretation of
technology acceptance within the study context. The objective is to enhance
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the efficiency of data management processes. The research methodology
includes the following steps:

2.1 Analysis of Waste and Recyclable Material Management
Theories

The waste management strategy for islands emphasizes source separation
to facilitate transportation and recycling processes [1, 2, 10]. Reports from
the Sustainable Waste and Recyclable Material Management on Islands
project indicate that recyclable waste is transported to processing facilities
on the mainland via ferries [11, 12]. Effective waste management requires
a standardized and accurate information system to support sustainable
operations [13].

The Circular Economy framework was adopted as the primary conceptual
model for this research. This framework focuses on recycling materials back
into the production cycle to reduce waste generation. It also incorporates
the 3R principles (reduce, reuse, recycle) to improve resource utilization and
minimize environmental impact [5].

2.2 Application of the LINE OA Platform for Data Management

LINE OA was chosen for this research due to its widespread usage in
Thailand [6, 14]. The system was designed to enable recycling shops to record
waste types, quantities, and transportation costs via the rich menu feature
in LINE OA. Users can also upload receipt images to verify data, which is
transmitted directly to a centralized database in real time. This design reduces
data recording errors and enhances tracking efficiency [15].

The LINE OA system was developed with consideration for users’ tech-
nological limitations. User-friendly features ensure accessibility. A technical
specification has been added to clarify system functions, including (1) input
validation rules, (2) database structure, (3) data-flow from LINE OA to the
central server, and (4) error-handling [9].

2.3 Design of Technology Acceptance Study (Technology
Acceptance Model: TAM)

This study employs the technology acceptance model (TAM) to analyze the
acceptance of the system, focusing on two key factors: perceived usefulness
(PU) – the extent to which the system is perceived as beneficial – and
perceived ease of use (PEOU) – the degree of ease associated with its use.
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These factors directly influence users’ attitude toward using (ATU) and their
behavioral intention to use (BI) [7, 9], which serve as critical indicators of
the system’s adoption success. The research evaluates PU by assessing how
effectively the system reduces the complexity of traditional processes, such
as manual, handwritten data management prone to errors [6]. The new system
enhances transparency and operational efficiency by enabling users to input
waste type and transportation cost data directly through the rich menu feature.
These inputs are then transmitted in real time to a centralized database. This
streamlined process ensures faster and more accurate data management com-
pared to previous manual methods. The study analyzes PEOU by examining
the usability of the rich menu and system interface. Usability is assessed
based on users’ ability to input data and upload verification documents [9].
Special attention is given to the intuitiveness of the menu, including the use of
visual icons to minimize complexity. Training sessions were incorporated as
a formal part of the intervention, including hands-on practice, demonstrations
of key LINE OA functions, and follow-up assistance for elderly or low-
literacy users, to directly strengthen PEOU as recommended. A satisfaction
questionnaire was developed using a Likert scale to measure both PU and
PEOU. The scale ranged from 1 (strongly disagree) to 5 (strongly agree).
Sample questions related to PU included: “Does the system help reduce pro-
cessing time?” “Does the system improve data accuracy?” For PEOU, sample
questions focused on: “Is data entry through the rich menu straightforward?”
“Does the system respond quickly to user inputs?” The collected data were
analyzed to identify the factors influencing system acceptance and to pro-
vide insights into potential improvements for broader adoption. Additionally,
although TAM computations were performed, the study acknowledges that
assigning α1, α2, β1, β2 = 0.5 without empirical estimation does not follow
standard TAM analytical procedure. These values are therefore interpreted as
heuristic indicators rather than validated coefficients.

Mathematical Equations in the TAM Framework

The technology acceptance model (TAM) utilizes mathematical equations to
evaluate the relationships among perceived usefulness (PU), perceived ease
of use (PEOU), attitude toward using (ATU), and behavioral intention to use
(BI). The relationships are represented as follows:

1. Attitude toward using (ATU):

ATU = α1(PU ) + α2(PEOU)
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• ATU represents the weighted sum of PU and PEOU.
• The constants (α1, α2) adjust the weights assigned to each factor.

2. Behavioral intention to use (BI):

BI = β1(ATU) + β2(PU)

• BI is directly influenced by ATU and PU.
• The constants (β1, β2) represent the strength of the relationships

between BI and its influencing factors.

3. Actual system use:

Actual system use = γ(BI)

• Actual system use depends on BI.

In this study, the constants were defined as α1 = 0.5, α2 = 0.5, β1 = 0.5, and
β2 = 0.5 as heuristic indicators. These values were assigned for analytical
simplicity and do not derive from empirical estimation procedures such
as regression or structural equation modeling. Because these coefficients
were not statistically estimated, they should be interpreted as approximations
rather than validated causal parameters. This constitutes a methodological
limitation, and the resulting ATU and BI values are treated as descriptive
insights rather than evidence of confirmed structural relationships. This bal-
ance highlights that both perceived usefulness (PU) and perceived ease of use
(PEOU) play equal roles in shaping positive attitudes (ATU) and behavioral
intentions (BI).

By employing these constants, the study offers an exploratory view of
potential relationships among TAM variables, which can guide future studies
employing full SEM-based validation. The results derived from this model
enable researchers to identify critical factors affecting user acceptance and to
make evidence-based adjustments to improve the system’s performance and
address any issues revealed through the evaluation.

2.4 Data Collection and Analysis

This research utilized scores for perceived usefulness (PU) and perceived
ease of use (PEOU), derived from user questionnaires, to assess satisfaction
with the system. The data collection and analysis process consisted of the
following steps:

1. Data collection: Questionnaires were distributed to collect PU and
PEOU scores from participating shops on the target island participating
in the project.
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2. Data analysis: The TAM equations were applied to calculate attitude
toward using (ATU) and behavioral intention to use (BI), thereby eluci-
dating the relationships between perceived usefulness, ease of use, and
user intention.

3. Presentation of results: The analysis results were presented through
graphs and tables, highlighting the factors influencing system
acceptance.

This study adopted a quantitative research design based on the technology
acceptance model (TAM) to evaluate user acceptance of an island-based recy-
clable waste transportation data management system. The analysis focused on
actual system users operating in island contexts.

Purposive sampling was employed to select waste collectors and recy-
clable material buyers on islands, as they are the primary users responsible
for transporting recyclable waste to the mainland under high logistical cost
constraints. Transportation costs were subsidized by the project to ensure
continuous system use, and participants were required to record and report
monthly waste volume and weight through the system.

A structured questionnaire was used as the primary data collection
instrument for users of the LINE Official Account (LINE OA) system. The
questionnaire was developed based on the technology acceptance model
(TAM) and comprised four sections: (1) TAM-related constructs, (2) attitude
toward using the system (ATU), (3) behavioral intention to use (BI), and
(4) overall user satisfaction with the LINE OA system.

Items measuring TAM constructs, ATU, BI, and user satisfaction were
assessed using a five-point Likert scale ranging from 1 (strongly disagree) to
5 (strongly agree). ATU and BI were operationalized as directly measured
constructs, with scores calculated as the mean of their respective items.

Descriptive statistics were used to summarize construct scores, and mean
values were interpreted using predefined agreement-level thresholds. In addi-
tion, open-ended questions were included to capture user remarks related to
system usability and implementation context. These qualitative descriptions
were used solely to support the interpretation of quantitative findings and did
not constitute an independent qualitative analysis.

The sample comprised 14 participating shops out of 17 identified in the
study area (82.35% coverage), which is considered adequate as it represents
the majority of the total population of active system users within the defined
island context.

Quantitative data were collected using a structured questionnaire with
five-point Likert-scale items measuring perceived usefulness (PU), perceived
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ease of use (PEOU), attitude toward use (ATU), and behavioral intention (BI).
Data were analyzed using descriptive statistics (mean and standard deviation)
and inferential analysis to examine relationships among TAM constructs.

Although the model provides insight into relative patterns of user per-
ception, the absence of empirical coefficient estimation limits the inferential
strength of the TAM outputs. Nevertheless, the descriptive relationships
observed in PU, PEOU, ATU, and BI offer meaningful indications of system
usability challenges and support the identification of areas requiring improve-
ment, such as enhancing the user interface or introducing features tailored to
users in remote areas with limited technological resources.

3 System Design for Information Management

The system design for information management in this study focused on
enhancing the LINE OA platform to improve the efficiency of recording and
managing data related to waste transportation and recycling materials. The
system was developed to address the limitations of the previous workflow,
which included delays, data entry errors, and operational complexity [1, 6].
The system architecture and workflow were further specified in technical
detail. The revised design is structured into three explicit components as
follows:

1. Analysis of limitations in the traditional workflow: The current work-
flow was analyzed to identify pain points, such as manual data entry
errors, delays in data submission, and inefficiencies in waste track-
ing and reporting. This analysis included process mapping, identifica-
tion of error-prone steps, and bottleneck detection across island-based
operations.

2. Development of a new workflow utilizing LINE OA: A new workflow
was designed using LINE OA to simplify processes, improve data
accuracy, and facilitate real-time data submission. Key improvements
included the integration of features for waste categorization, cost record-
ing, and document upload through the platform’s rich menu. Backend
mechanisms such as input validation, automatic timestamping, and
metadata tagging of uploaded images were incorporated to support data
integrity and auditability.

3. Platform workflow design for LINE OA: The LINE OA platform was
designed using user-centric principles to ensure accessibility for users
with varying levels of technological literacy. Interactive menus, visual
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icons, and real-time synchronization with a centralized database were
implemented to enhance usability. Interface refinements were informed
by iterative testing with participating vendors, particularly elderly users,
leading to improvements in menu hierarchy, icon clarity, and navigation
flow.

This system aims to overcome inefficiencies in traditional waste man-
agement workflows and establish a more streamlined and reliable process
for data recording and reporting, supporting sustainable waste management
practices in remote island contexts. Nevertheless, the system has limitations,
including reliance on stable internet connectivity, learning barriers for first-
time users, and constraints imposed by the fixed architecture of the LINE
OA platform. These limitations are acknowledged and designated as areas
for future development.

Figure 1 shows the traditional workflow employed in the project, which
relied on manual data recording and information transmission via coordina-
tors. The process began with recycling shops on the island collecting waste
and recyclable materials. These shops then transported the waste via ferry
to waste buyers on the mainland. Data such as the quantity and type of
waste, transportation costs, and receipts were recorded entirely on paper.
All information had to be verified by the island coordinator before being
forwarded to the research team for entry into the centralized database. This
workflow presented several significant challenges, including:

Figure 1 Traditional workflow. Source: Authors’ own.
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Figure 2 New workflow. Source: Authors’ own.

Errors in data recording: The manual nature of recording information on
paper increased the likelihood of errors.
Delays in data collection: The reliance on physical documentation
caused inefficiencies and slow data transmission.
Lack of transparency: The verification and approval process lacked
visibility, complicating the auditing and tracking of records.

These limitations highlighted the need for a more efficient, transparent,
and error-resistant system, which served as a foundation for the development
of an improved digital workflow.

To address these limitations, Figure 2 presents a redesigned workflow
that employs the island recycle waste management system (LINE OA) as the
primary tool for data management. The system is designed to facilitate digital
data recording, streamlining the entire process.

In the new workflow, recycling shop operators can directly record waste
type, quantity, and transportation costs using LINE OA. All data is auto-
matically transmitted to a centralized database, eliminating the need for
intermediary coordinators.

This new approach enhances the speed and accuracy of data management
while reducing dependency on manual operations, ensuring a more efficient
and reliable system for managing waste and recycling information.

Table 1 presents a comparison between the traditional and newly imple-
mented workflows. The analysis reveals that the new system, which integrates



Development of an Island Recycle Waste Management System 73

Table 1 Comparison between the old and new workflow. Source: Authors’ own
Topic Traditional Workflow New Workflow
Data recording
process

Using handwritten documents,
data is easily error-prone and
difficult to verify.

Recording data digitally via
system reduces errors and can be
verified quickly.

Speed of data
transmission

Takes a long time because it has
to go through a coordinator to
collect and send data.

Sends data to the central
database in real time, increasing
speed and reducing complicated
steps.

Data accuracy High errors due to manual
recording and duplicate data
transmission.

Reduces errors with a digital
system designed to check data
before sending.

Operational costs Costs are high due to the use of
manpower and time in recording
and checking data.

Reduces costs with an automatic
system that reduces the use of
human resources.

Transparency in
data management

Lack of transparency, data is
scattered and difficult to check.

Data storage system in the
central database can be checked
and tracked in real time.

Access to data Relies on coordination and
document data that are often
delayed.

Access data via LINE OA and
the central database immediately.

Convenience in
data transmission

Data transmission requires
multiple steps, relying on
documents and personal
communication.

The system can send data
directly via LINE OA in digital
form, which is fast and reduces
complicated steps.

LINE OA technology, offers several advantages that better address the need
for convenience in data transmission. In the traditional system, data transmis-
sion relied on manual processes, which required significant labor and time.
This approach also faced challenges such as the risk of document loss and
delays in data processing, especially when multiple coordination steps were
involved. In contrast, the new system streamlines data handling, improving
efficiency and reducing the likelihood of errors or delays.

In the new system, the use of LINE Official Account (LINE OA) simpli-
fies complex steps and facilitates real-time data submission to a centralized
database without the need for intermediaries. This eliminates potential errors
arising from communication issues or redundant data entry. Additionally, the
new system enhances transparency and improves the ability to track data
status, thereby streamlining the entire process. This transformation in data
management reflects the application of information technology to increase
operational efficiency, addressing issues inherent in the traditional system,
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Figure 3 Operational design of the LINE OA platform. Source: Authors’ own.

such as delays and the inconvenience of coordination. Furthermore, it fosters
trust in the data management process. The enhanced ease of data transmission
also reduces time and labor costs, leading to more sustainable outcomes and
providing a foundation for future system development.

Figure 3 presents the functionality of the island recycle waste man-
agement system, designed to encompass all essential steps in the data
management process. Key features include the rich menu, which enables
users to conveniently access various options such as selecting waste types,
inputting waste weight data, entering transportation costs, and uploading
receipt images for data verification. The system also incorporates a data
review function prior to submission, reducing potential errors.

Moreover, the LINE OA system enhances transparency by storing all
information in a centralized database, allowing the research team to access
and verify data in real time. This design streamlines the complex steps
of the traditional system, significantly improving the efficiency of waste
management operations on the island. With user-centric considerations, the
system has been developed to be intuitive and accessible, catering to diverse
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levels of technological proficiency among users. The use of a clear rich menu
and a straightforward interface minimizes usability barriers, particularly for
individuals with limited technological experience. This thoughtful design
approach ensures that the system is both inclusive and effective in achieving
its intended objectives.

The island recycle waste management system is designed as a user-
friendly tool for managing data related to the transportation of waste and
recyclable materials. Accessible via the LINE application on smartphones or
other devices, the system encompasses the following key processes:

1. User registration: Users are required to register through the system to
link their accounts with the centralized database. Access permissions
are granted by the system administrator based on predefined user roles.

2. Data recording and reporting: During waste transportation, users can
input relevant information, such as waste type, weight, and transporta-
tion costs, using forms available within the system.

3. Data verification: All recorded data is stored in a centralized database
and can be immediately verified through a real-time dashboard.

4. Data analysis: The system provides analytical summaries, such as the
distribution of waste types and quantities transported, supporting policy
planning and process optimization.

By integrating these functionalities, the system enhances the efficiency
and accuracy of waste management processes while providing valuable
insights for decision-making and future improvements.

4 Result and Discussion

4.1 System Display and Functionality of the Island Recycle
Waste Management System

The island recycle waste management system was specifically designed to
support the management of waste and recyclable material data within the
project, focusing on enhancing operational efficiency, convenience, and trans-
parency. The system incorporates defined functional modules covering data
input, validation, transmission, storage, and visualization, thereby stream-
lining the workflow from user data entry to real-time verification within a
centralized database

The user interface of LINE OA is simple and accessible via smartphones,
with the rich menu serving as a central feature. This allows users to input
data such as waste types, weights, and transportation costs. Required input
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fields are predefined to reduce ambiguity, and basic validation rules prevent
incomplete or inconsistent submissions. Additionally, the system supports
the upload of receipt images to verify data, significantly reducing errors
associated with manual document handling

The system also includes automated response messages, which guide
users through each step of the process. These messages function as a guided
workflow, prompting users to complete each required action sequentially. For
example, users receive notifications to review their entries before submis-
sion or confirmation once their data has been successfully submitted. These
mechanisms help reduce user input errors and improve user confidence in
system reliability, although no controlled experimental error comparison was
conducted. Furthermore, the system synchronizes data with the centralized
database in real time, enabling efficient monitoring and tracking of opera-
tions. For project administrators, the system provides a dashboard feature
that offers real-time oversight of waste transportation data submitted by ven-
dors. The dashboard aggregates submitted records and presents descriptive
summaries rather than predictive analytics. The dashboard facilitates the
analysis of key metrics, such as the types and quantities of waste transported
during each cycle, as well as transportation costs. These summaries support
administrative review and planning but should be interpreted as operational
indicators rather than performance benchmarks. This capability supports
strategic planning and process optimization for future improvements. Overall,
the system simplifies several steps of the traditional workflow and reduces
the administrative burden for participating vendors. Additionally, the system
fosters transparency throughout the operational workflow, contributing to
more accountable, traceable, and efficient waste transportation management
practices.

Figure 4 shows the initial step of utilizing the island recycle waste
management system, which involves inputting waste type and weight data
through the rich menu displayed within the chat interface of the application.
Users can conveniently select waste types such as plastics, paper, metals, or
other materials. The menu is designed with intuitive visual elements, includ-
ing symbolic icons (e.g., a plastic bottle icon) to assist users in accurately
understanding and selecting the appropriate waste category.

Once users complete the input of waste type and weight data, the system
automatically provides a confirmation message, such as: “Thank you for
entering the waste type information. Please review your submission. If any
errors were made, kindly re-enter the information.” The system further guides
users on subsequent steps, such as entering transportation cost data.
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Figure 4 Filling in data on waste type and waste. Source: Authors’ own.

This user-centered design enhances accuracy and usability, ensuring that
even users with limited technical expertise can navigate and complete the
process efficiently. Moreover, the inclusion of automated responses and
visual aids minimizes errors and streamlines the overall waste management
workflow.

As shown in Figure 5, users proceed to enter shipping costs by activating
the transportation cost menu within the rich menu, which features a transport
ship icon to signify the menu’s function. This intuitive visual aid helps
users easily identify and access the relevant section. Users can conveniently
input shipping cost details through this menu. After submission, the system
provides an automated response to verify the completeness of the entry, such
as: “Thank you for entering the shipping cost information. Please review
your submission. If any errors were made, kindly re-enter the information.”
Additionally, the system guides users to proceed to the next step.

This design emphasizes user convenience, ensuring that the process of
entering cost information is straightforward and efficient. By incorporating
confirmation messages and step-by-step guidance, the system minimizes
errors and enhances the overall user experience within the waste management
workflow.

In Figure 6, users can upload images of receipts or verification documents
through a dedicated menu in the rich menu, marked by a camera icon for intu-
itive recognition. This feature facilitates seamless submission of supporting
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Figure 5 Filling in shipping cost information. Source: Authors’ own.

documentation as part of the workflow. Once the upload is successfully
completed, the system provides an automated confirmation message, such as:
“Image upload completed.” This notification assures users that the system has
successfully received and recorded the submitted information. This function-
ality enhances the reliability and transparency of the data submission process
by ensuring that critical documentation is securely and accurately integrated
into the central database.

All information entered and verified by users is transmitted to the central
database in real-time. Upon successful submission, the system generates
an automated confirmation message, such as: “Your information has been
successfully recorded in the system.” Additionally, users can review the sub-
mitted data through a dedicated dashboard, specifically developed to enhance
transparency and accessibility, as shown in Figure 7. This feature allows users
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Figure 6 Uploading a photo of a receipt or proof of confirmation. Source: Authors’ own.

Figure 7 Project waste type and volume data dashboard for 2022–2024. Source:
Authors’ own.
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to verify the accuracy of their records and facilitates efficient tracking and
management of submitted information.

4.2 Explanation of the Results of the Satisfaction Assessment
of the System Usage According to the TAM Model

Table 2 presents the results of the satisfaction assessment of the use of the
system among participating recycling shops on the island. The evaluation
focused on two key indicators: perceived usefulness (PU) and perceived ease
of use (PEOU), which reflect user satisfaction and acceptance of the technol-
ogy. Additionally, the study calculated values for attitude toward using (ATU)
and behavioral intention to use (BI), two critical variables that indicate users’
intentions and positive attitudes toward adopting the system. These metrics
provide valuable insights into the system’s effectiveness and its alignment
with user needs and expectations.

The assessment revealed that shops with high perceived usefulness (PU)
and perceived ease of use (PEOU) scores, such as Ruj’s shop and Lek’s shop,
achieved the highest attitude toward using (ATU) and behavioral intention
to use (BI) scores of 5.0, indicating complete acceptance of the system.
The system’s high scores were attributed to the functionality of the rich
menu, which significantly reduced data management time and enhanced user
convenience. For instance, Lek’s shop highlighted how the system minimized
the complexity of data management and reduced potential errors.

In contrast, shops with low PU and PEOU scores, such as Pa Kla’s shop
and Uncle Sa-ard’s shop, had the lowest ATU and BI scores, ranging from 2.0
to 2.75. These shops expressed dissatisfaction due to the system’s inability to
meet their specific needs, particularly for older users. Key issues included the
overly complex design of the rich menu and insufficient guidance for using its
various functions. Shops with moderate PU and PEOU scores, such as Mo’s
shop and Pa Pong’s shop, had ATU and BI scores between 3.5 and 3.75. This
range reflects a perception that the system was beneficial in certain aspects
but required improvements in usability to enhance its overall effectiveness.
For example, Mo’s shop suggested simplifying the rich menu to improve
accessibility and ensure more seamless interactions with the system.

The data presented in the table highlights a clear relationship between per-
ceived usefulness (PU) and perceived ease of use (PEOU) with the decision
to adopt the system across different shop locations. Shops that demonstrated
effective system usage, such as Lek’s shop and Ruj’s shop, consistently
exhibited high PU and PEOU scores. Conversely, shops that struggled with
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Figure 8 Proportion of system usage by antique shops on participating islands. Source:
Authors’ own.

system usage, such as Uncle Chaloei’s shop and Pa Kla’s shop, recorded low
PU and PEOU scores. These findings indicate that ease of use and perceived
system utility are critical factors influencing technology acceptance.

In terms of user feedback, most shops recommended enhancing the
system with accessible guidance tools, such as video tutorials or detailed
step-by-step manuals, to support users with limited technological experience.
Additionally, it was suggested that the arrangement and configuration of the
rich menu be optimized to better suit the specific contexts and operational
needs of each shop. These evaluation results underscore the importance of
improving the island recycle waste management system to better address the
diverse requirements of its users. Enhancing the understanding of PU and
PEOU will significantly contribute to increased attitude toward using (ATU)
and behavioral intention to use (BI) scores, fostering long-term acceptance
and sustained usage of the system.

An analysis of the utilization of the system by antique shops participating
in the project across various islands revealed that, out of the 13 participating
shops, 7 successfully adopted the system, accounting for 53.8%, while 6
shops were unable to use the system, representing 46.2%. These findings,
illustrated in Figure 8, reflect the varying levels of user readiness influenced
by the distinct contexts of each area.

The 7 shops that successfully adopted the system were predominantly
located in areas with better access to technology and greater familiarity with
digital platforms. These included 3 shops on Koh Chang, 1 shop on Koh
Mak, 1 shop on Koh Samet, and 1 shop on Koh Larn. These shops effectively
utilized system functions, such as the rich menu, waste transportation data
management, and tools that streamlined their operational processes. The
adoption of the system contributed to reducing data management time and
improving operational efficiency.
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In contrast, the 6 shops unable to adopt the system faced key challenges
related to a lack of basic technological knowledge. These included 3 shops on
Koh Chang, 2 shops on Koh Mak, and 1 shop on Koh Kood. The challenges
were particularly pronounced in areas with limited access to internet connec-
tivity or appropriate devices. Furthermore, some shops reported difficulties
with system functionalities, such as a lack of understanding of the rich menu
or complications in accessing transportation data, which hindered effective
usage.

The findings indicate that technological readiness and system acceptance
are directly related to the level of understanding and perceived ease of use
(PEOU) as well as the perceived usefulness (PU) of the system. Shops that
successfully utilized the system generally exhibited higher PEOU and PU
scores, reflecting confidence and positive attitudes toward system usage.
Conversely, shops that were unable to utilize the system showed lower scores,
highlighting the need for additional support.

Proportionally, the fact that 53.8% of shops successfully adopted the
system demonstrates its potential to meet the operational needs of businesses
to a certain extent. However, the remaining 46.2% of shops that failed to
adopt the system underscore the necessity for further system enhancements
aimed at improving usability. Additionally, providing targeted training to
shop owners is essential to build confidence and reduce barriers to adoption.

To increase future adoption rates, efforts should focus on simplifying the
rich menu to align with the specific usage contexts of island-based businesses.
Furthermore, practical, hands-on training sessions can significantly enhance
understanding and foster familiarity with the system, thereby increasing its
effectiveness.

Figure 9 presents the evaluation of satisfaction scores for the system
based on the perceived usefulness (PU) of the system by antique shops on
the participating islands. The assessment is categorized into five levels. The
results reveal that most shops rated the system as “moderate,” indicating a
perception that the system is somewhat useful but does not fully meet their
needs in certain aspects. Scores in the “agree” and “strongly agree” categories
reflect high satisfaction among some shops, particularly those that recognized
the system’s ability to streamline operations or improve waste management
efficiency. For instance, the rich menu feature was acknowledged for saving
time and reducing errors in data management in certain areas.

However, scores in the “disagree” category highlight usability challenges
faced by some shops. These include overly complex rich menu designs or
insufficient guidance for elderly users or those with limited technological
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Figure 9 Satisfaction score of the system by the indicator of feeling that the system is useful
(PU). Source: Authors’ own.

experience. Shops encountering these difficulties often lacked prior exposure
to technology, further emphasizing the need for system enhancements.

The distribution of scores underscores the diversity in user needs and
expectations. Shops that rated the system as “moderate” expressed the need
for improvements, such as simplifying the menu design or providing user-
friendly manuals. In contrast, shops that gave higher ratings tended to have
prior experience and demonstrated greater adaptability to the system. These
findings highlight the necessity of refining the system to accommodate a
broader range of users. Designing a system that caters to the diverse require-
ments of its users and enhancing understanding of the PU indicator could
increase satisfaction levels and encourage broader adoption.

The analysis of satisfaction scores among antique shops on the partici-
pating islands regarding the system, specifically on the indicator of perceived
ease of use (PEOU), reveals a wide distribution of opinions, as shown in Fig-
ure 10. Some users reported high ease of use, with ratings of “strongly agree”
and “agree,” reflecting the effectiveness of the system’s design, particularly
in features that simplify operations. For instance, the rich menu was noted for
reducing complexity in data recording processes.

However, the majority of users rated the system as “moderate” or “dis-
agree,” suggesting areas for improvement to better accommodate the diverse
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Figure 10 Satisfaction score of the system by the perceived ease of use (PEOU) indicator.
Source: Authors’ own.

needs of users, particularly those unfamiliar with technology. These limita-
tions are attributed to factors such as users’ lack of technological knowledge
or skills and the complexity of certain processes, such as uploading data or
navigating the interface. To address these challenges, the system may benefit
from enhancements, such as the development of comprehensive user man-
uals and the simplification of features to minimize complexity and improve
usability.

The findings highlight the critical role of perceived ease of use (PEOU)
in fostering acceptance and adoption of new systems, particularly in con-
texts involving user groups with varying levels of technological proficiency.
Improving ease of use could enhance the system’s long-term efficiency and
support the project’s goal of developing a sustainable platform for waste and
recycling management on the islands.

These results align with the technology acceptance model (TAM), which
identifies PEOU as a key determinant of new technology adoption. Accord-
ingly, the study recommends that the LINE OA development team prioritize
improving usability-related features, provide robust training support, and
create user experiences tailored to diverse target groups. These efforts are
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Figure 11 The system acceptance value of positive attitude towards usage. Source:
Authors’ own.

Figure 12 The system acceptance value of usage intention indicator (BI). Source: Authors’
own.

expected to increase user satisfaction and acceptance while enhancing the
practical outcomes of the project.

Figures 11 and 12 show the analysis of user acceptance of the system
based on two critical indicators: attitude toward using (ATU) and behavioral
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intention to use (BI). These indicators are significant in reflecting user
readiness and demand for the system among the target groups.

Figure 11 depicts user acceptance in terms of ATU. The largest group
comprises users classified as “not accepting” (6 users), followed by those in
the “moderate” category (4 users). Meanwhile, the “highly accepting” and
“accepting” categories represent the smallest groups (3 users), with no users
falling under “strongly not accepting.” These findings indicate that positive
attitudes toward system usage remain at a low to moderate level. Factors
influencing attitude include interface complexity and insufficient guidance,
particularly among users unfamiliar with technology.

Similarly, Figure 12 presents BI scores, which align closely with the ATU
results. The “not accepting” group is the largest (6 users), followed by the
“moderate” group (4 users), while the “highly accepting” and “accepting”
groups are the smallest (3 users). This reflects a low level of behavioral inten-
tion to use the system, attributed to unmet user expectations and suboptimal
user experiences for some target groups.

The evaluation of the developed system was anchored on two critical indi-
cators from the technology acceptance model (TAM): attitude toward using
(ATU) and behavioral intention (BI). These metrics serve as vital reflections
of user readiness and the overall demand for digital waste management tools
among the target groups.

Quantitative findings and distribution. As illustrated in Figures 11 and 12,
the distribution of ATU and BI scores follows a remarkably similar pattern.
The largest segment of participants was classified as “not accepting” (6
users, or 46.2%), followed by those in the “moderate” category (4 users).
Conversely, the “accepting” and “highly accepting” categories represented
the smallest groups (3 users combined). These findings suggest that while
there is a core group of early adopters, the overall positive attitude and
intention to use the system remain at a low to moderate level.

The close alignment between ATU and BI values validates the core
premise of TAM – that a user’s internal attitude is a primary determinant of
their behavioral intention. The data indicates that users with positive percep-
tions of the system’s utility exhibit a higher propensity for adoption, whereas
those with negative or neutral attitudes demonstrate lower engagement.

Barriers to adoption and system performance. The high non-adoption rate
(46.2%) can be attributed to several significant barriers identified during the
study. Despite the system’s high perceived usefulness (PU) – specifically
its capacity to enhance operational efficiency and reduce data recording
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time – the perceived ease of use (PEOU) was significantly hindered by
external factors. Key obstacles included:

• Demographic factors: Age and varying levels of digital literacy among
island-based users were critical determinants of acceptance.

• Technical constraints: Insufficient guidance and complex interface nav-
igation proved challenging for users unfamiliar with digital platforms.

• Hardware compatibility: Technical limitations of certain mobile devices
used by participants prevented the system from functioning at its full
capacity.

The qualitative data derived from open-ended questions elaborates on these
quantitative results. Consistent users reported that the system facilitated
greater convenience and expedited data reporting compared to traditional
paper-based documentation. These experiential factors – convenience, speed,
and reduced administrative burden – served as the primary drivers maintain-
ing high ATU and BI scores among the adopting group.

Recommendations for system enhancement. To improve the adoption
rate and foster more positive attitudes, the following redesign actions are
proposed:

• Interface simplification: Redesigning the rich menu and reducing menu
depth to accommodate older users or those with limited technological
experience.

• Instructional support: Providing guided step-by-step workflows through
instructional videos or simplified manuals.

• Contextual optimization: Tailoring system functions to suit the specific
environmental and logistical contexts of different islands.

As illustrated, while the system demonstrates significant potential for improv-
ing waste management reporting, its success is heavily dependent on address-
ing the gap between technical functionality and user digital literacy. Future
iterations must focus on inclusive design to ensure that the benefits of digital
transformation are accessible to all stakeholders in the recycling ecosystem.

5 Conclusion

The findings of this study underscore the significant potential of the island
recycle waste management system to mitigate the limitations of conven-
tional, paper-based data management in small island contexts. By digitizing
reporting processes through the LINE OA platform, the system enhances
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data integrity and streamlines the reporting workflow. However, the study
identifies a critical gap between technological functionality and practical
adoption, evidenced by a 46.2% non-adoption rate among the pilot group.

Key findings on technology acceptance. Analysis grounded in the technol-
ogy acceptance model (TAM) confirms that perceived usefulness (PU) and
perceived ease of use (PEOU) are pivotal determinants of attitude toward
using (ATU) and behavioral intention (BI). While participants with higher
digital literacy reported moderate-to-high satisfaction, adoption remained
uneven. The results reveal that high PU alone (efficiency and time-saving)
could not fully overcome low PEOU caused by demographic barriers, specif-
ically among elderly users who struggled with the complex rich menu struc-
ture and small typography. This highlights that for sustainable waste manage-
ment systems, inclusivity in design is as crucial as technical efficiency.

Strategic recommendations for system enhancement. To bridge the iden-
tified usability gaps and foster long-term scalability; the study proposes the
following redesign actions.

• Inclusive user interface (UI): Simplifying the rich menu navigation and
enlarging typography to accommodate users with diverse technological
competencies, particularly the elderly.

• Automated data entry: Integrating features such as OCR (optical char-
acter recognition) for receipt scanning to reduce manual input and
minimize cognitive burden on the users.

• Educational intervention: Transitioning from passive manuals to active
training programs, including multimedia tutorials and hands-on guid-
ance, to build user confidence.

In conclusion, while this pilot-level implementation demonstrates the sys-
tem’s ability to improve data accuracy and reporting speed, its long-term
success depends on addressing user-related barriers. By focusing on human-
centric design and targeted training, the system can provide a more inclusive
and sustainable solution for waste management in island communities.
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