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plantation environments faces various challenges, including reporting
delays, data inconsistency, and slow maintenance response. These issues
become more complex in plantation areas where building assets are widely
distributed and geographically dispersed. This study aims to address these
problems through the development of an AppSheet-based digital
information system that supports structured and integrated reporting and
management of building damage data. The research adopts a case study
approach at PT XYZ, involving field observations, informal interviews for
system requirements analysis, and the development and implementation
of a prototype information system integrated with a cloud-based database
using Google Sheets. System performance was evaluated through field
trials conducted in employee housing facilities and compared with the

previously used manual reporting system. Evaluation indicators included
data entry time efficiency, input error rates, and information availability
speed. The results indicate that the digital system reduced field recording
time by 65.7% and decreased data input errors by 83.0% through the
elimination of duplicate recording and the implementation of
standardized data input procedures. Furthermore, real-time data
availability enabled faster maintenance response and improved decision-
making quality. Net Quality Income (NQI) analysis demonstrated a
potential cost saving of IDR 23,700,000 per 1,000 housing units. This study
provides empirical contributions by demonstrating the implementation of
an AppSheet-based building damage reporting system within plantation
environments characterized by dispersed assets, a context that remains
underrepresented in the facility management literature.

1. Introduction

Housing facilities in the palm oil industry play a vital role in sustaining employee well-being,
workforce productivity, and overall operational stability [1]. By co-locating housing with work
sites, plantation companies reduce commuting burdens, improve operational efficiency, and align
with broader sustainable development objectives, including health, well-being, and decent work
[2]. In large-scale plantation settings such as PT XYZ, residential units are spatially dispersed
across extensive and often remote emplacements, resulting in systemic challenges in monitoring
and maintenance management, particularly due to geographical separation and reliance on
manual reporting practices.

Manual building damage reporting requires facilities teams to visit housing units individually,
resulting in substantial time and labor demands. This approach reduces maintenance
responsiveness and limits the ability to systematically prioritize repair actions. In addition,
manual recording systems are prone to human error, delays in data processing, and limited real-
time data accessibility, ultimately producing less accurate information and directly affecting
maintenance performance by slowing intervention time and increasing the risk of improper
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resource allocation, thereby weakening managerial decision-making quality [3]. Previous studies
have also emphasized that assets distributed across wide geographical areas require digital
solutions to enable real-time monitoring and support data-driven maintenance planning and
performance optimization, leading to more efficient asset management [4].

In industrial and infrastructure contexts, the digitalization of recording and reporting
systems has been widely implemented as a solution to improve data management efficiency and
accuracy [5]. Empirical studies report that manual recording methods often generate fragmented
and non-integrated datasets, which are more difficult to analyze, more vulnerable to data loss, and
less capable of supporting timely decision-making processes compared to digital systems [6].
These conditions directly affect building maintenance performance, as delayed or incomplete
information can slow damage response actions and lead to higher repair costs and increased risks
of asset deterioration [7].

Although research on facility management digitalization continues to grow, most existing
studies remain focused on urban buildings or industrial facilities with relatively compact layouts
and well-established information systems [8]. Research that specifically addresses the
maintenance of employee housing facilities in oil palm plantation environments characterized by
geographically dispersed building assets, remote operational conditions, and limited digital
infrastructure remains very limited. Furthermore, the application of AppSheet-based digital
systems as solutions for building damage reporting in the plantation sector has received minimal
academic attention. Consequently, there is a clear lack of empirical evidence on how digital facility
management systems can be designed and evaluated in geographically dispersed plantation
housing contexts.

No-code platforms such as AppSheet, when integrated with Google Sheets as a cloud-based
data backbone, offer an alternative approach to information system development by enabling
application creation through configuration rather than conventional programming [12]. This
AppSheet-Google Sheets ecosystem is particularly relevant for organizations operating in remote
and geographically dispersed plantation environments, where information technology
infrastructure and software development resources are limited [13]. Previous studies have shown
that configuration-based and rapid application development approaches can accelerate system
implementation and improve adaptability in monitoring systems deployed across geographically
distributed operational environments [19], making such platforms suitable for plantation
contexts that require rapid deployment without extensive IT dependency. Integration with Google
Sheets enables secure data storage, remote access, and real-time data synchronization [14], while
still allowing offline data capture to accommodate unstable connectivity in remote estates. In
addition to supporting operational needs, digital reporting systems also contribute to
sustainability objectives by reducing paper usage, optimizing inspection team mobilization across
distant emplacements, and extending asset service life through timely maintenance interventions
[15]. In the context of the palm oil industry, such initiatives align with Environmental, Social, and
Governance (ESG) commitments related to operational efficiency, worker welfare, and
environmental responsibility [16].

Based on the identified research gap, this paper develops and evaluates an AppSheet-based
digital building damage reporting system for plantation employee housing at PT XYZ. The study
(1) designs a damage management model tailored to geographically dispersed plantation housing,
(2) integrates quantitative building condition assessment into a mobile-based AppSheet system,
and (3) provides empirical evaluation results from its implementation in a remote plantation
context [17], [18].

2. Method

Research design: This study applies a sequential exploratory mixed methods design, in which
qualitative findings from field observations and interviews are used to define system
requirements, followed by quantitative evaluation to measure performance improvements after
system implementation. This design ensures that the developed system reflects actual operational
needs while allowing measurable assessment of its impact. Study Site: The research was
conducted at PT XYZ plantation, focusing on the employee housing damage reporting process.
Initial observations were carried out across six plantation sites to capture variations in building
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conditions and reporting practices. Prototype implementation and system testing were
concentrated at Afdeling Alpha Baru, designated as the pilot location

Data collection was conducted through four stages: 1) Field observation of building physical
conditions and damage types to identify system requirements. 2) Semi-structured interviews with
facility supervisors to define reporting workflows and operational constraints. 3) Document
analysis of the company’s official PRB (Building Rehabilitation/Maintenance Plan) format. 4)
Compilation of technical building data, including building type, damage type, damage volume,
weighting coefficients, and geolocation data. The structure of the data format used in the digital
reporting system is presented in Table 1.

Table 1. Types of data recorded in the digital reporting system

Number Data Types Format Data Source Used For
1 Building type Selection Emplacement Adjusting damage weight
(dropdown) reference data  and work volume
2 Type and volume  Numeric Direct field Calculating the percentage
of damage measurement of building condition
3 Damage weight Percentage Damage Determining the level of
coefficient weighting table influence of each damage
type
4 Building location ~ GPS Geolocation- Visualizing inspection
coordinate based locations on a map
point application
5 Visual Image Camera via Visual evidence of damage
documentation (photo) application condition
form

Analytical explanation of Table 1: The selected data variables were structured to support
quantitative condition assessment, spatial visualization, and evidence-based documentation.
Building type functions as a weighting modifier, damage volume supports percentage-based
condition calculation, weighting coefficients determine damage severity influence, geolocation
enables spatial monitoring, and photo documentation ensures verification and auditability.
System Development: The prototype was developed using AppSheet, integrated with Google
Sheets as a cloud-based database infrastructure. The system was configured to support: a)
Damage data input, b) Automated building condition calculation, c) Geolocation mapping, d)
Visual documentation upload, e) Centralized database storage. Functional testing was conducted
prior to field implementation to ensure all system components operated according to operational
requirements.

System Development: System evaluation compared manual and digital reporting processes
using quantitative performance indicators: Process Time Efficiency; Measured by recording the
total time (in minutes) required to complete one damage report under manual and digital systems.
The average reporting time was calculated from multiple reporting instances. Recording
Accuracy: Measured by comparing error frequency in data entry, including incomplete records,
calculation errors, and missing documentation. Building Condition Calculation: The building
condition percentage was calculated using:

Item Condition = 100 — (1)) x(W) (1)

Where:

V4= Damaged Volume
Vi=Total Volume

W= Damage Weight Coefficient

The condition value of each item was averaged to obtain the overall building condition
percentage. Field validation was conducted through supervised implementation at the pilot site
to assess system functionality under actual operational conditions.
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Figure 1 shows the flowchart of this research, which begins with the identification and
formulation of the problem, followed by a literature review as a theoretical basis. Data collection
is then carried out, including primary data (observations, measurements, damage evaluations)
and secondary data (company reports, damage severity, and frequency of occurrence). The data
is then used in the design of a method or system, followed by implementation, testing, and
validation. The final stage is a performance evaluation as a basis for drawing conclusions and
recommendations.

3. Results and Discussion

3.1 System overview

This study developed a digital building damage reporting system to support facility
maintenance management at PT XYZ, particularly for employee housing facilities distributed
across geographically dispersed plantation sites. The system was developed using AppSheet
integrated with a cloud-based database, enabling field-level data collection, centralized storage,
and real-time synchronization without requiring advanced programming infrastructure. Rather
than emphasizing technical implementation details, the system is positioned as an operational
decision-support tool that transforms previously fragmented and manual reporting practices into
a structured, data-driven maintenance workflow. The system addresses three critical challenges
identified during the preliminary qualitative phase: (1) time-consuming manual inspections
across distant locations, (2) inconsistencies and errors in handwritten damage records, and (3)
delays in consolidating field data for maintenance planning. By digitizing the reporting process
and standardizing data input, the system provides a reliable foundation for faster and more
accurate facility management decisions.

3.2 Key functional features

The core functional features of the system are designed to directly support field inspection
efficiency and data reliability. First, the system applies a location-based navigation structure that
allows inspectors to quickly identify inspection areas and building units without manual
searching. This design is particularly relevant in plantation environments where housing units are
organized by emplasement and spatial separation is significant. Second, damage data entry is
supported through controlled input mechanisms, including predefined damage categories and
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conditional input activation. These mechanisms reduce user ambiguity during inspections and
minimize the likelihood of inconsistent or invalid data entries. Third, the system integrates visual
documentation and geolocation tagging, enabling each damage record to be supported by
photographic evidence and spatial context. Collectively, these features ensure that field
observations are not only recorded efficiently but also verifiable and traceable, which is essential
for accountability in maintenance planning. Importantly, only features that directly contribute to
data accuracy, inspection speed, and decision-making relevance are emphasized, while purely
technical configurations are treated as supporting elements rather than research outcomes.

3.3 Data structure and processing logic

The system employs a structured data model that separates observational data from
reference data. Observational data capture field-level inputs such as building identity, damage
type, damage volume, photographic documentation, and geographic coordinates. Reference data
store standardized parameters, including building types, damage weighting coefficients, and ideal
condition benchmarks. A dynamic reference mechanism links these datasets, enabling automated
calculation of building condition percentages based on recorded damage volumes and predefined
weighting coefficients. This structure allows condition assessment results to be generated
immediately after data entry, eliminating the need for manual recalculation or transcription. Such
automation is particularly significant in large-scale plantation settings, where delays in
processing inspection data often lead to postponed maintenance actions. By separating reference
logic from field observations, the system enhances scalability and adaptability, allowing updates
to assessment standards without disrupting ongoing data collection processes.

To ensure consistency and comparability in building condition assessment data, the system
was developed by adopting a reference data structure derived from the Building Rehabilitation
and Maintenance Plan (PRB), which has been officially implemented by the company. This
reference data serves as a standardized basis for the identification of damage items, the
application of weighting factors, and the calculation of overall building condition. The reference
data structure consists of two main components. The first is a source sheet that contains
information on the emplacement, building identity, and a structured list of damage items and sub-
items used as inspection references. The second component is the PRB validation sheet, which
includes weighting coefficients for each damage item to represent its relative influence on the
overall building condition.

The integration of field observation data with the reference dataset enables the system to
apply building condition assessment logic automatically and consistently. Each recorded damage
volume is processed according to predefined weighting factors, resulting in a building condition
percentage without the need for additional manual calculations. This approach ensures that
assessment outcomes are not dependent on inspector subjectivity but are instead based on
standardized technical parameters. By adopting a reference-based data structure, the system not
only improves the efficiency of the data recording process but also enhances the transparency and
traceability of building condition assessment results. This mechanism forms a critical foundation
for the evaluation of the digital reporting system’s performance, which is discussed in the
subsequent section.

This Table 2 shows the results of the building condition assessment based on the weighting
of each component, including the structure, walls, cladding, floors, doors and windows, sanitation,
and electrical installations. The assessment was conducted by comparing the volume of damage
to the total volume, then multiplying by the weight of each element to obtain a condition score.
The evaluation results showed a final score of 96.31%, which falls into category B (good). This
indicates that the building is generally in good condition and only requires minor repairs in a few
areas. This Table 2 presents data on the condition of residential buildings based on building
identity, technical specifications, and level of occupancy. Each unit is assessed based on its
physical condition (%) and classified into categories (B/P/R). The table also includes occupant
information for each building. The results show that most buildings are in category B (good), with
a condition score above 90%, indicating they are generally still habitable and require only minor
maintenance.



164 || Merdy Evalina Silaban, Adrin Steven

Digitalization of building damage reporting through a digital information system for
plantation facility management

Table 2. Reference data structure for building condition assessment
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Designation of the pilot test location and system testing data context

Afdeling Alpha Baru was designated as the pilot test location for evaluating the performance
of the developed building damage reporting system. Although the initial stage of the study
involved observations across six plantation divisions to obtain an overall understanding of asset
condition variability and existing damage reporting practices, focused operational system testing
was conducted at a single location to ensure the validity of system performance evaluation. This
approach allows for a more controlled analysis of the impacts of digital system implementation
without being influenced by local policy differences or technical variations among locations.

The selection of Afdeling Alpha Baru was based on the characteristics of its employee housing
assets, which represent typical conditions found across PT XYZ plantation emplasements in terms
of building type, construction period, and variation in occupancy status. These characteristics
provide a relevant testing context for assessing the system’s ability to handle diverse field data
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inputs, apply condition-based reporting logic, and maintain consistency in data structures
throughout the inspection process. The data presented in the observation table for Afdeling Alpha
Baru are not intended as descriptive field records, but rather as a structural basis for evaluating
how the digital system manages building inspection data. Information on the number of units,
uniformity of building types, and distribution of occupancy conditions is used to ensure that
system testing is conducted within a realistic and operational environment. This context supports
valid interpretation of performance outcomes, including recording time efficiency, data structure
consistency, and reporting speed. Accordingly, the observation table functions as contextual test
data underpinning the subsequent discussion of system performance, rather than as an analytical
objective in itself. Detailed unit-level observations are retained as supporting technical
documentation and presented separately, while the main discussion focuses on the systemic
implications of implementing a digital system for building maintenance reporting and data
management in plantation environments.

3.4 System performance evaluation and discussion

The results are discussed from two perspectives: technical system performance and
implications for facility management practice.

Performance results

System performance was evaluated through a pilot implementation at Afdeling Alpha Baru,
while preliminary data from other plantation sites were used to validate system requirements.
Table 4 presents a comparison between the existing manual system and the proposed digital
system across key performance indicators. The results indicate substantial improvements in
operational efficiency. Average data entry time per record decreased by 65.7%, reporting delays
were eliminated through real-time synchronization, and user input error rates were reduced by
83.0%. Data loss, a recurring issue in the manual system, was reduced to a negligible level.

a. Pilottest results of the system

The Figure 2 shows field observations of the building's physical condition. Direct inspections
were conducted on several parts, such as walls, doors, and structural elements, to identify the
extent of damage and existing conditions. This activity aims to obtain primary data as a basis for
assessing the building's condition

e & . -
o iy [ =

Aplication testing By PT. XYZ facility supervisor

Figure 2.
The Figure 3 shows documentation of the results of a field inspection conducted using a digital
application. The recorded data includes the condition of building elements such as doors, windows,

and walls, along with photographs of the damage as visual evidence. This documentation is used to
support an objective and measurable analysis of the building's condition
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Figure 3. Damage report results on the application

Table 3 shows that the G2-Permanent House/Barracks building, number 1A (built in 2012),
is unoccupied. The inspection revealed several damages, including cracked walls, damage to the
main door and bathroom doors, porous windows with broken glass, and the absence of door and
window accessories. Quantitatively, the damage includes 0.05 m? of red brick, as well as damage
to one door, one bathroom door, two windows, and one door and window accessory unit each.
This condition indicates the need for repairs to the building's light structural elements and non-
structural components.

Table 3. Damage report results on spreadsheet

Tipe Nama Kerusakan

Nomor Tahun Jabatan . Deskripsi
item

bangunan Penghuni
Bata Merah, 1. Dinding retak,
Daunpintu 2. Daun pintu belakang
utama, jebol’
Pintukamar 3 paun pintu kamar

mandi hp
’ mandi jebol,
Rumah/barak Daun 4. Daun ;éndela keropos
1A 2012 Kosong Kosong jendela, ' . ’
G2-Permanen hardware& 5. Kacajendela depan
accessories pada pecah,
pintu, 6. Accessories pintu
Hardware & kamar tidak ada,
accessories 7. 7.Grendelan jendela
jendela belakang tidak ada
Jumlah
Volume bata J lér;li?lh pintu ]lér:li?]h Jumlah hardware dan Jumlah hardware dan
merah . kamar ) asesories pintu asesories jendela
pintu mandi jendala
0.05 1 1 2 1 1

The application pilot test was conducted by involving a facilities supervisor as the primary
user. The evaluation focused on assessing the functionality of the core system features, including
inspection data input, damage documentation, data processing, and the generation of building
condition summaries. The pilot test results indicate that the application generally operates in
accordance with its intended design. The digital workflow functions properly and effectively
supports the building condition recording process without significant operational constraints.
This demonstrates that the system is feasible for use as a digital tool for building damage reporting
at the initial stage of implementation. However, the pilot test also identified several technical
aspects requiring further refinement. Inconsistencies were observed in the calculation of building
condition percentages, where the resulting values tended to be excessively high, indicating the
need for adjustments in the calculation logic or the integration of weighting coefficients.
Additionally, the structure of the spreadsheet output was considered inefficient due to the
excessive number of columns, particularly in the camera documentation and damage volume
tables, which reduced data readability. The pilot test also revealed that photographic
documentation could not yet be displayed directly within the spreadsheet output. Overall, the
pilot test demonstrates that the system is operational and capable of supporting the building
damage reporting process. The findings from this evaluation provide important inputs for
optimizing calculation logic and data presentation prior to broader system deployment across
other locations.

Table 4. Performance comparison between manual and digital systems
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Performance comparison Manual system  Proposed digital system Improvement (%)

Average Response Time
(data entry per record)

Percentage of Data Loss 8.4% 0.5% 94.0% reduction
Data Structure Consistency

3.5 minutes 1.2 minutes 65.7% faster

0 0, 0/ i

(error-free data format) 72% 8% 26% improvement

Reporting Delay (time from Instant

recording to central 1-2 days Real-time (< 5 seconds) o
synchronization

database)

User Error Rate (input error 12.3% 2.1% 83.0% reduction

occurrences)

Interpretation and discussion of performance results

The significant reduction in response time indicates that eliminating manual transcription
steps plays a crucial role in improving operational efficiency. Under the manual workflow,
inspection data were initially recorded on paper and later re-entered into spreadsheets or reports,
resulting in redundant activities and time delays. The digital system consolidates these processes
into a single field-level data entry activity, thereby streamlining the reporting workflow and
reducing non-value-added tasks. The sharp decrease in user input error rate can be attributed to
the implementation of structured data entry and conditional input validation. By limiting user
inputs to predefined categories and activating input fields only when relevant, the system
minimizes ambiguity and reduces cognitive load during inspections. This finding supports
previous studies highlighting that standardized digital forms significantly enhance data accuracy
compared to free-text manual recording.

Furthermore, the near elimination of data loss reflects the impact of centralized cloud-based
storage and automatic synchronization. Unlike manual records that are vulnerable to physical
damage, misplacement, or delayed submission, digital records are immediately stored and backed
up once entered. Among all evaluated factors, the integration of real-time synchronization and
standardized input structures appears to be the most influential in improving both efficiency and
data reliability. From a facility management perspective, these performance gains enable faster
prioritization of maintenance actions and support more proactive decision-making, particularly
in geographically dispersed plantation environments where delayed reporting can lead to
escalated repair costs.

Implications for plantation facility management

The results demonstrate that AppSheet-based digital systems can effectively bridge
technological gaps in plantation environments characterized by limited IT resources and
dispersed assets. Unlike conventional enterprise systems that require extensive development and
infrastructure, the proposed approach offers a flexible and rapidly deployable alternative. This is
particularly relevant for the plantation sector, where operational efficiency, workforce mobility,
and cost control are critical considerations. Moreover, the system contributes to broader digital
transformation initiatives within the palm oil industry by supporting transparency, traceability,
and data-driven decision-making. These aspects are increasingly important in meeting
Environmental, Social, and Governance (ESG) commitments related to worker welfare and asset
sustainability.

Limitations and future development

Despite its demonstrated effectiveness, the system has several limitations. Performance
remains dependent on internet connectivity for real-time synchronization, which may be
inconsistent in remote plantation areas. Although offline data capture is possible, delayed
synchronization may affect immediate decision-making. Future development should explore
offline-first architectures or hybrid synchronization mechanisms to enhance system resilience.
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Additionally, the current condition assessment relies on predefined weighting coefficients, which
may not fully capture complex deterioration patterns. Further research could integrate sensor-
based data, Building Information Modeling (BIM), or predictive analytics to improve assessment
accuracy and support long-term maintenance forecasting. Overall, these limitations highlight
opportunities for extending the system beyond its current scope, reinforcing its potential as a
scalable digital solution for facility management in geographically dispersed industrial

environments.

Table 5. System evaluation issues, limitations, and future implications

EvaluaFlon Problem Description Solutions and Reflections
Materials
Internet It cannot be denied that internet  There is no direct solution regarding
Connection connectivity in Indonesiais still ~ the provision of internet access.

Percentage of

uneven. One example is PT. XYZ,
where some areas do not yet
have internet access. This poses
a challenge for designing this
digital information system, given
that real-time report data
requires a stable internet
connection.

When entering the damage

However, the application can still
function offline according to its
settings and will perform upload
processes once the device reconnects
to the internet. Limitation: The
system’s reliance on an internet
connection limits its accessibility in
remote or unstable regions. Future
implication: These limitations
highlight the need for future
integration with offline-first
architectures or hybrid
synchronization mechanisms to
enhance system resilience.

After investigation, it was found that

Building volume of an item, the the AppSheet system could not fully
Condition percentage displayed remains read the formula due to the excessive
inaccurate. This error is caused number of LOOKUPs, exceeding the
by the percentage scale being too  processing limit. The solution was to
large, where the number appears separate each LOOKUP into an
as 10000% instead of 100%. individual percentage table for every
item. Limitation: This manual
segmentation may reduce
computational efficiency and
scalability. Future implication:
Future system upgrades should
consider formula optimization or
server-side computation features to
ensure accurate data processing for
large datasets.
Documentation When checking reports from the  The solution is to download images
Does Not Appear ~ AppSheet application on Google  directly through AppSheet. If this is
in Image Formon  Spreadsheets, the documentation impractical, an additional gallery
Spreadsheet column did not display images feature can be added to view

but only contained links to
uploaded files.

documentation of damage visually.
Limitation: This limits transparency
and direct visualization of field data
in exported reports. Future
implication: The system could be
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Evaluation

. Problem Description Solutions and Reflections
Materials

enhanced with embedded image
previews or automated image
syncing between AppSheet and
Google Sheets for better data
representation.

Table 5 summarizes the key system evaluation issues identified during implementation,
along with corresponding solutions, limitations, and future implications. Three major issues were
observed: internet dependency, calculation processing constraints, and documentation
visualization limitations.

The first issue relates to internet connectivity. Although the system requires stable internet
access for real-time synchronization, offline data input remains possible. This indicates that while
the system is operationally functional in remote plantation areas, its accessibility is still influenced
by network stability. The need for improved offline-first architecture or hybrid synchronization
mechanisms is therefore evident to enhance system resilience in geographically dispersed
environments.

The second issue concerns percentage calculation errors caused by excessive formula
complexity within the AppSheet platform. The processing limitation resulted from too many
nested LOOKUP functions. The adopted solution—segmentation of calculation tables resolved the
immediate issue but introduced potential scalability constraints. This suggests that future system
upgrades should consider formula optimization or server-side computation to improve
computational efficiency for large datasets.

The third issue involves documentation visualization in exported spreadsheets. Since image
files were stored as links rather than embedded previews, transparency and field validation were
limited. This highlights the importance of integrated image embedding or automated
synchronization features to improve reporting clarity and auditability. Overall, the evaluation
results demonstrate that while the system is functionally implementable in remote plantation
contexts, several technical refinements are required to enhance robustness, scalability, and
visualization performance.

4. Conclusion

This study successfully achieved its objective of developing and evaluating an AppSheet-
based building damage reporting system to support employee housing maintenance management
at PT XYZ, a palm oil plantation company with residential units distributed across multiple
geographically dispersed locations. Based on the pilot implementation at Afdeling Alpha Baru as
a controlled testing site, the system proved capable of improving reporting structure,
standardizing damage documentation, and automating building condition assessment based on
the PRB reference framework, thereby producing more consistent reporting and supporting more
systematic maintenance decision-making compared to the previously used manual method.
Quantitatively, the system demonstrated significant performance improvements, including a
65.7% reduction in average data entry time (from 3.5 minutes to 1.2 minutes per record), a 94.0%
decrease in data loss (from 8.4% to 0.5%), an increase in data structure consistency from 72% to
98%, and an 83.0% reduction in user input errors (from 12.3% to 2.1%). Furthermore, reporting
delays that previously ranged from 1-2 days were eliminated through real-time synchronization
(<5 seconds). Nevertheless, the evaluation also identified several technical limitations,
particularly internet dependency in remote plantation areas, computational scalability
constraints within the AppSheet-based architecture, and data visualization limitations in
spreadsheet-based outputs. From an academic perspective, this study contributes empirical
evidence regarding the design and performance of AppSheet-based digital systems within
geographically dispersed and infrastructure-constrained plantation environments, thereby
extending facility management literature beyond centralized urban contexts. From a practical
standpoint, the developed system offers an implementable and relatively low-cost digital solution
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for PT XYZ to enhance reporting transparency and improve maintenance management efficiency.

Future

research should focus on strengthening offline-first architecture, optimizing

computational logic for larger-scale datasets, and integrating advanced asset management
technologies to improve system robustness and scalability.
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