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ABSTRACT

Coal-fired power plants (PLTUs) naturally feature highly demanding environments
that require heavy equipment to be managed with utmost efficiency, hence the
deployment of GPS-based telematics such as Intellitrac to provide more visibility and
improve the performance. Though there has been some validation of such systems
through quantitative methods in terms of metrics like optimizing fuel consumption,
the aspect that has been neglected is the understanding of the experience, human
perspective and day-to-day use of the technology involved. In response, this research
qualitatively explores how Intellitrac works by examining into the users’ subjective
lived experience to understand the role of human-factor in technological outcomes. An
Interpretative Phenomenological Analysis (IPA) approach was used to conduct semi-
structured interviews with five key personnel (Operations Manager, Field Supervisor,
Maintenance Technician, and two Heavy Equipment Operators) at the Rembang PLTU,
whose data was triangulated with direct observation and document review. Four
major, interconnected themes emerged from the analysis: (1) a paradigm shift to
more proactive vigilance but still largely constrained due to lack of integration with
maintenance systems; (2) the paradox of visibility effect, which on one hand facilitates
coordination but on the other hand corrodes trust due to perceived surveillance;
(3) the inadequacy of raw metrics out of context, where data was seen to miss the
operational details leading to defensive reactions; and (4) systemic problems such as
fragmented IT systems and poor training that blocked efficiency. The findings suggest
that the effectiveness is a phenomenon that is socially and technically constructed
through a series of complex interactions between human and non-human agents
which encompass and extend beyond technical dimensions. This research makes
a theoretical contribution by opening the technology adoption literature with a
qualitative-phenomenological lens that gives weight to subjective experience,
organizational culture, and system integration as key factors. On the other hand, it
yields important insights for developers and management, highlighting the fact that
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in order to maximize ROI, it is not only about technological advances per se but also
rationalization, user empowerment, and context-sensitive analytical features that
collectively facilitate a data-driven and flexible way of working.

Keywords: Intellitrac GPS, PLTU, Interpretative Phenomenological Analysis (IPA), Technology
effectiveness, Heavy equipment management, User experience

INTRODUCTION

The power generating sector, particularly coal-fired power plants (PLTU),
is facing difficult and unstable conditions due to intensifying competition
and the need for sustainable solutions (Sulich & Sotoudeh-Pelc, 2022). In
this regard, the decision to increase efficiency and the use of smart asset
management systems have been pointed out as significant measures for the
survival and sustainability of the companies in the long term (Febrianto et
al., 2025). The heavy equipment which constitutes a large part of the plant’s
fixed assets as well as its main working material is the key driver of these
objectives. Hence, supplying the plants with advanced technologies that
can give instant, dependable data, and decision support is a great benefit in
lessening operational risks, cutting maintenance costs, and raising production
capacity in a sustainable way (Febrianto et al., 2025).

Regardless of technological advancement, power plants with coal-
fired units still experience major problems such as limited asset visibility,
underutilization, and challenges with predictive maintenance planning, which
in turn lead to an economic viability line being negatively affected due to
increased operational costs and unplanned downtime (Dashtaki et al., 20235;
Febrianto et al., 2025). GPS based telematics systems have been broadly used
to monitor equipment, coordinating logistics, and overseeing operations by
the acquisition of real-time data (Ferro-Diéz et al., 2020; Qiu et al., 2024;
ZALEWSKI et al., 2022).

The current studies concentrate on the numerical outputs of telematics
incorporation such as improvement in on-road efficiency, reduction in fuel
consumption, and optimal work time planning (Heinbach et al., 2022; Qiu
et al., 2024). Such research works efficiently reflect measurable performance
outcomes, but they fail to fully elucidate the human factors that relate to
system acceptance, adaptation, and daily use (Nguyen Ngoc et al., 2022;
Orlovska et al., 2019). Relying heavily on objective measures may lead to
neglecting subjective experiences which ultimately determine if a technology
is successfully utilized in organizational contexts (Bondarouk et al., 2022).

This gap is particularly evident in the PLTU environment, where specialized
working conditions and organizational cultures have a significant impact on
human-technology interaction (Masudin et al., 2024). Very little research has
been done on how different users, the field operators and managerial staff,
perceive and experience GPS based systems such as Intellitrac (Khayamian
Esfahani et al., 2024; Piardi et al., 2023). Consequently, qualitative
phenomenological aspects of technology use, particularly those associated

with acceptance and adaptation, remain largely unnoticed (Braun & Clarke,
2019; Nizza et al., 2021).
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This research examines the Intellitrac GPS system in a real coal-fired
power plant context with the users’ actual experiences as a basis. Taking
an interpretive phenomenological perspective, this study delves into the
process whereby prolonged interaction with the system changes the users’
understanding of the performance of the plant, the perceived reduction of
the operational costs, and the efficiency in equipment management (Domova
et al., 2019; Sebald et al., 2024) Furthermore, it also considers the role
organizational and cultural factors play in facilitating the success of the
system implementation (Brundage et al., 2019). Therefore, it has two main
aims: (1) to explore the daily experiences of the operators and managers
who are users of the Intellitrac GPS system, and (2) ascertain whether those
experiences are reflected in the belief about a decrease in operational costs
and the increase in time efficiency.

Heavy Equipment and Operational Efficiency in PLTUs

Mobile equipment management, especially heavy equipment assets, is a
critical factor in the coal-fired power plants (PLTUs) operation and financial
performance which rely on high reliability, optimal resource usage, and
regulatory compliance. Inefficient management of these assets can, besides
other damages, cause unscheduled downtimes, increase maintenance and
repair costs, raise safety concerns, reduce the overall productivity of the
plant which eventually leads to plant performance deterioration (Al Ameeri
et al., 2023; Febrianto et al., 2025; Odeyar et al., 2022). A previous study
has established that beyond the basic operational efficiency, strategic asset
management can deliver long-term competitive advantage and help an
organization to be resilient against a changing environment in case of an
industrial setting (Gavrikova et al., 2020). In this context, the study has
shown that well-organized and data-driven asset management can be
beneficial in equipment lifespan extension, safety improvement, energy
efficiency increase, and cost saving realization in the long term, whereas
inadequate maintenance policies or incompetent execution contribute to
inefficient operations and increased the risk of incidents (Al Ameeri et al.,
2023). The fact remains that Indonesian PLTUs are still confronted with
issues related to technology adoption and operational performance, thus
highlighting the very core of which is to take advanced asset management
approaches that are capable of incorporating real-time performance data,
equipment specification, and operational scenarios (Febrianto et al., 2025;
Masudin et al., 2024; Parvathareddy et al., 2025). This deficiency highlights
a critical necessity it is insufficient to explore the technical practicality of
data-driven solutions, but also how such systems are understood, taken up,
and experienced by the users in real-life operational environments which
give the justification of the methodological approach that has been chosen
for the present investigation.
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Telematics and GPS in Asset Management

The rapid growth of information and communication technologies has
fundamentally revolutionized the management of mobile assets across
industrial sectors, owing to the evolution of telematics systems, particularly
those based on GPS technology. Telemetics solutions have developed from
merely location tracking to fully integrated IoT enabled platforms that
support intelligent fleet and asset management by continuously monitoring
asset location, condition, and utilization via embedded sensors and wireless
communication technologies (Nasir et al., 2025; Ortiz et al., 2020). Real time
data created and transferred to centralized or cloud-based platforms enables
data driven planning, predictive maintenance, and resource optimization,
resulting in significant operational and economic benefits (Nasir et al.,
2025). Some of the previous research work has revealed that optimizing the
route, improving the behavior of the operators, and continuously monitoring
the performance in real time are able to significantly reduce the operational
costs, delivery time, and fuel consumption levels and at the same time
also enhance the safety by better coordinating the vehicle movements and
preventing accidents (Ahmed et al., 2020; de Oliveira Neto et al., 2019;
Khan et al., 2024; Szczesniak & Gorzelariczyk, 2024). Efficient use of the
GPS-based telematics system together with system set-up, continuous data
interpretation, and performance checking guarantees correct GPS positioning,
punctual operations, and complete supply chain visibility (Shrivastava &
Verma, 2024; Verma et al., 2024). However, despite these well documented
performance outcomes, existing research is predominantly outcome-oriented
and provides limited insight into how such technologies are practically
implemented, interpreted, and experienced by users in real world operational
contexts, emphasizing the need for methodological approaches capable of
capturing the human and contextual dimensions of telematics adoption
addressed in this study.

Research Gap and Phenomenological Approach

Previously, studies on telematics and GPS systems have concentrated mainly
on tangible outputs and operational outcomes, such as costs reduction
and time efficiency, using quantitative methods (Braun & Clarke, 2019;
Nizza et al., 2021). However, while these methods allow for objective
performance assessments, they hardly help understand the human-
technology interaction intricacies and do not capture the users’ subjective
experiences in their normal work settings (Sapkota, 2024). Quantitative
methods are incapable of fully depicting human behavior and technology
use because of rigid assumptions and lack of sufficient sensitivity to the
environmental and social factors (Kalibatien¢ & Miliauskaite, 2023;
Sapkota, 2024). On the other hand, well-known technology adoption
models like TAM and UTAUT, although theoretically based, suffer from
methodological weaknesses that limit their ability to consider contextual
risks and the full spectrum of factors influencing behavioral intentions,
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thus leaving a considerable part of adoption variance unexplained
(Addotey-Delove et al., 2023; NDUBUEZE et al., 2024). As a result, there
is a big gap in the literature about how heavy equipment operators and
asset managers understand, accept, and use GPS based apps like Intellitrac
in the specific operational environment of coal-fired power plants (PLTUs).
A phenomenological approach, which reveals users’ lived experiences
and intuitive perceptions in depth, is suitable for this purpose, as it
uncovers not only how the daily use of Intellitrac affects the perception of
performance improvement, cost efficiency, and time savings, but also the
human processes that make technological effectiveness meaningful (Diaz
Andrade et al., 2023; Fiordelli et al., 2024).

METHODOLOGY

This research is conducted through a qualitative research design known as
Interpretative Phenomenological Analysis (IPA) which facilitates revealing
users’ personal views on the usage of Intellitrac GPS. IPA was chosen because
it is a method that intensely investigates how people understand their
interaction with a particular technology (Bondarouk et al., 2022; Michelotto
& Joia, 2024). The roles and experiential scope of the interview participants
are summarized in Table 1.

Table 1: Interview with workers PLTU.

Code Key Role in PLTU Potential Interview Focus

P1 Operational Manager  Strategic visibility, decision making

P2 Maintenance Technician System integration, maintenance patterns & barriers

P3 Field Supervisor Daily coordination, Field data interpretation

P4 & PS5 Heavy Equipment Direct experience, pressure, feature utilization
Operators

Interviews were transcribed word for word and IPA’s iterative stages of
immersion, initial noting, theme development, and cross case synthesis were
used for analysis. The trustworthiness of the study has been ensured by
triangulation, audit trails, and researcher reflexivity.

RESULT AND DISCUSSION

A phenomenological analysis of interview transcripts identified four
interwoven themes that reflect users’ perceptions, interpretations, and
negotiations about the usefulness of the Intellitrac GPS application at the
PLTU. The findings illustrate a complicated picture that far surpasses merely
effectiveness claims, thus demonstrating the interaction between technical
potential and socio-technical reality at the ground level. Figure 1 depicts the
four major concepts of Intellitrac GPS implementation.
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There is a gap between data potent...

Data integration and analytics are not yet available

System utilization remains suboptimal

Operational Visibility.

Response times are faster and erorr rates are... A perception of con...

The Intellitrac syste.. ~ Data patterns enable...

Trust shifts toward data driven control More precise and timely instructions e e e e

Figure 1: Hierarchy chart.

Shifting From Reactive to Proactive Vigilance

The introduction of Intellitrac system has changed the users’ mindset so
radically that now, post implementation of this system, users react less and
do fewer breakdown-led maintenance as the system leads to more proactive,
pattern led vigilance. The team was so impressed by this tool that they termed
it “first diagnostic” and used it for checking the trend in data and predicting
the problems even before breakdowns. One of the fields supervisors (P3)
narrated a story to depict their practice: “From the dashboard, I pretty much
understood what BD-03 was doing. I saw that the worker was consistently
putting 12-14 hours daily, and the time when the worker was not doing
anything was less than 5%. Such an abnormally high energy level of employee
doing the work set the case as highly unusual. So, I immediately took it up
with them and it was confirmed by the maintenance team that it was very
early-stage bydraulic wear. We left the minor repair works for the night shift
and thus, the production breakdown of the major kind was totally averted.”

The story here shows a change of role at a fundamental level where the
manager no longer is only a passive observer but an active interpreter of
data and this totally changes the nature of collaboration with the system.
Nevertheless, the top line single huge unit was a major constraint on the
whole system’s capability to be proactive. A maintenance engineer (P2) made
an uncovering regarding this: “Intellitrac is a closed system. Our maintenance
work orders are raised when the hour meters are changed manually and not
based on the number of actual hours of usage as the GPS operating hours
track automatically. In fact, it is like there are two parallel realities that are
describing the same piece of equipment.”

In fact, this research significantly broadens the knowledge of
predictive maintenance based on IoT in the literature. The findings of our
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phenomenological research contrast with those of quantitative articles that
take the availability of data as a given enabling directly proactivity, by showing
that true “prediction” is an interpretative and incorporative task of human
organization. Therefore, the performance of technological innovations is not
only determined by the amount of data but also by the extent to which data can
be integrated without difficulty into the already existing business procedures
such as the Computerized Maintenance Management Systems (CMMS). This
illustrates the gap between technological capabilities and business process
integration, thus, hailing the necessity for socio-technical alignment.

The Paradox of Visibility

The second theme delineates the ambiguity of the transparency that is a
consequence of the deployment of the real-time GPS tracking. One aspect
of it, which has been widely acknowledged, is the unprecedented level of
operational coordination and the resulting logistics efficiency. The same field
supervisor (P3) who had been around then really upsets talking about the
current situation said: “It used to take us a copious 30 minutes with a lot of
radio calls and actual searching before we could finally locate the same dozer
in the coal yard.” Now, I can pull up a map and guide a crew to the exact
place in under 5 minutes.”

An operator (P4) confirmed the statement of the supervisor by mentioning
the precision in the work execution and the benefits that came with the
improvements: “You will notice the difference immediately when I say that
instead of ambiguous instructions like ‘go over there’ we are now given the
direction to ‘move 150 meters to the north.”

On the other hand, though, the experience of being under surveillance
gradually eroded the old trust and the operator construed this loss of trust
as a defect in his profession, operator (P5) has this to say: “There’s always
a sense of being watched from above. You can’t explain a brief halt without
the data identifying you. Trust in the screen is replacing trust gained via face-
to-face contact and mutual understanding. “We sometimes joke that we’ve
become just ‘coloured dots’ on a map.”

It is hardly surprising that the paradox of trade-off between efficiency and
morale, which has been quantitatively downplayed by telematics research
metrics, is spotted in visibility interventions. Thus, visibility can top the
management’s priority list by bringing organizational power dynamics to
the fore and contributing to worker objectification, subsequently employee
morale and intrinsic motivation might suffer. These last two elements
are seldom found in performance dashboards yet are indispensable for
continued success.

Contextual Deficiency of Raw Metrics

The third theme evolved from the tension of the system supplying detailed
and technically accurate data but frequently lacking operational contexts,
thus causing user stress and increasing managerial work. A supervisor
(P3) acknowledged a fundamental limitation: “The data by Intellitrac are
technically valid... however, from an operational perspective, they are not
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always correct. A 25% idle time signal by itself cannot tell whether the
operator was simply waiting for a coal delivery, was in communication with
a surveyor, or had been confronted with an unanticipated obstruction.”

Such a weakness meant that the field workers had to put up a defensive
line. An operator (P4) talked about the depressing incident: “The contracting
vehicle blocked my dozer for ten minutes. Intellitrac’s log: ‘BZ-03, idle, 10
minutes.” [ have to write a report and explain the situation. We are incessantly
busy explaining the data instead of letting the data work for us.”

This theme stands in contrast to the positivist view that objective facts
by nature are better. Using a phenomenological stance, it can be shown that
data without the inclusion of involved, tacitly understood knowledge of the
field operations is always lacking and even deceptive. The essence of real
operational intelligence is that it needs hybrid systems which merge the use
of automated measuring tools with methods for contextual annotation and
user interaction.

Systemic Barriers to Efficiency

The last theme deals with non-technical obsracles to the full evolution of
intellitrac. Such multidimensional challenges consist of information system
fragmentation, user capacity gaps, and an inability to transfer knowledge
into practice. The first impediment is information system fragmentation.
A maintenance technician (P2) stressed the “walls between systems”
separating Intellitrac, WhatsApp, and CMMS (Computerized Maintenance
Management System) platforms such as Maximo which are not only
integrated but isolated: “Reports from Intellitrac are stopped at emails...
Not connected.” This incompatibility results in the same work being repeated
and data being entered manually, which is completely against the principles
of automation.

The second constraint is restricted user capability. Operators (P4 and PS5)
lamented the lack of proficiency due to insufficient training: “We only use
about 30% of it...basically, we’re passive users.” Consequently, the more
sophisticated features like geofencing and self-assessment remain largely
unexploited.

The third and major inhibiting factor is the gap between insight and
rationale. A supervisor (P3) lamented the absence of managerial follow-up:
“It is data that show potential savings... yet to realize those savings in terms
of actual financial reports involves further decision-making and investment
decisions...” The place where the biggest challenge lies is the separation of
data from its practical application. In the absence of data being used to
inform top-level decisions or to disseminate business information, data
remain underutilized.

These findings tacitly criticize the literature portrayal of technology
adoption solely as a direct line to efficiency (Michelotto et al., 2024). On
the contrary, there are many socio technological challenges in the way of the
implementation of technology, made visible through the execution process.
The use of such beneficial tools as fuel-saving devices and the reduction in
downtime can be achieved only if companies first address issues of integration,
training, and process re-engineering. In other words, how well technology
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GPS monitoring works is determined more by organizational factors such as
competence in data management, a conducive data culture, and the ability

of management to translate data into value than by technology or software
(Gavrikova et al., 2020).

Synthesis and Implications

In fact, the four core themes indicate the gradual evolution of Intellitrac GPS
from basic tracking to creating significant and measurable operational cost
and time savings by providing a clear operating picture. However, the problem
of surveillance ambivalence and the demand for interpretative contextual
information, both of which hinder adoption, are the technological effects
that exacerbate the situation even more. Going up the strategic ladder from
crude optimization (pure efficiency) to predictive maintenance necessitates
resolving the integration and capacity issues of the system.

At the conceptual level this study proposes that technology evaluation
frameworks should be broadened beyond input-output metrics. An all-
inclusive framework must also take into consideration user experience,
system integration quality, and the maturity of data-driven decision-
making processes. These findings can be turned into practical, actionable
recommendations. Technologies such as Intellitrac derive their real value
from being constantly used together with CMMS and ERP platforms, and
also for the empowerment of users at all levels through structured training
programs. To ensure that a technology becomes a real organizational benefit,
it must be continuously supported through regular data review sessions that
help transform system insights into genuine process changes.

CONCLUSION

Through a phenomenological lens, this article interprets the role of the
Intellitrac GPS system in enhancing operational visibility that increases
cost and time savings and shifts maintenance from reactive to proactive.
Its effectiveness, however, is influenced by socio technical factors such as
surveillance ambivalence, system fragmentation, and user capability gaps.
Theoretically speaking, these results extend technology acceptance models
by including subjective experience and socio-psychological aspects that
supplement quantitative studies. On the other hand, the report puts forward
proposals like the system’s integration, extensive user training, and better
data interpretation tools to unlock strategic value. Although this study only
focuses on the Rembang PLTU site, the researchers urge further examination
of socially empowering and adaptive technology deployments in the heavy
industries by employing mixed-methods and longitudinal research designs.
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