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INTRODUCTION

The palm oil industry is an important pillar of the Malaysian
economy, creating numerous jobsand making a significant
contribution to the nation’s gross domestic product (GDP)
(Nambiappan et al, 2018; Zulgarnain et al, 2020).
However, with rapid technological advancements and
increasing environmental challenges globally, the industry
needs to embrace change to maintain its competitive
advantage and sustainability. As the world becomes more
interconnected and technologically advanced, the demand
for more efficient, sustainable, and environmentally friendly
methods of producing palm oil is increasing.

Fourth Industrial Revolution or Industry 4.0 (IR 4.0)
is based on nine main pillars that have emerged from
technological advances in recent years (Figure 1).
However, in order to revolutionise the process of palm oil
extraction, not all nine components necessarily need to be
integrated into the milling process. A first step is to adapt
data centralisation (big data and cloud computing), system
integration, automation and interconnectivity (internet-of-
things- loT) may resulted in ‘smarter’ process which can
improve decision-making through real-time insights and
increase productivity through early detection of problems
(avoiding downtime) and optimising the efficiency of
equipment’s efficiency.
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Figure 1. Nine pillars of Industry 4.0, whereby components in red circle can be implemented in palm oil mill process towards ‘smarter’ mill.
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Over the last 70 years, innovation and technology in
palm oil mills have slowly progressed around a particular
unit operation, such as the evolution of oil palm fruit
bunch rail transfer carriage and conventional steriliser
into a motorised conveyor system and continuous bunch
steriliser. Most of the operating principles remained the
same with not much changes. In this context, smart palm
oil mill with integrated artificial intelligence (Al) systems is
needed to develop innovative solutions to increase quality
and sustainability of processing activities in the mill while
reducing costs, improving worker skills, and reducing
human error in mill processing. The development of
smart palm oil mill will be integrated with various cognitive
functions such as language, attention, planning, memory
and perception in the mills’ processing operations, which
will benefit the palm oil industry in the future. Al software
or programmes will be integrated into machine software,
computers or other related systems which will emulate
thinking ability (Zhang et al., 2016). The machinery will
operate based on the stored data. Palm oil mills established
with integrated Al systems for businesses will realisethe
growth opportunities presented by this new era of intelligent
manufacturing, which involves intelligent products,
intelligent manufacturing processes and intelligent services
(Buchmeisteret al., 2019).
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Recognising these pressing issues, Malaysian Palm
QOil Board (MPOB) and Fusionex Group (FUSIONEX)
have united to launch a ground-breaking initiative - the
Smart Palm Oil Mill development project. This visionary
project aims to revolutionise palm oil production by
harnessing the potential of the IR 4.0 and cutting-edge
technologies. The historic agreement was signed during
the National Seminar on Palm Oil Milling, Refining,
Environment and Quality (POMREQ) 2022 on 20
December 2022 (Figure 2). The collaboration between
MPOB and FUSIONEX sets the stage for the mill, which
is expected to be operational in 2025 at Pusat Latihan
Sawit Malaysia (PLASMA) MPOB in Keratong, Pahang,
Malaysia (Malaysia Gazette, 2022).

This revolutionary mill aspires to transform palm
oil production, driving efficiency, sustainability, and
economic growth in the sector. By integrating advanced
technologies such as Al, loT and IR 4.0 principles
(Figure 3), the Smart Palm Oil Mill apart as a
transformative force in the industry. By automating
routine tasks, optimising production processes and using
big data to make informed decisions, the Smart Palm QOil
Mill leads the way to a smarter and more sustainable
future.

Figure 2. Secretary-General of Ministry of Plantation and Commodities, Datuk Zurinah Pawanteh (second from left) witnessed the document exchange
between Director-General of MPOB, Datuk Dr. Ahmad Parveez (left) and CEO of FUSIONEX, Datuk Seri lvan Teh.
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Virtualisation Decentralisation
A virtual copy of the Smart Factory is
created by linking sensor data with virtual
plant models & simulation models

Cyber-physicalsystems within Smart
Factories are able to make
decisions on their own

Real-Time Capability

Provide immediate insights
with the capability to collect &
analyze data

Source: Insightsias, 2021.
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Figure 3. Principles of Industry 4.0.

THE SMART PALM OIL MILL - A PIONEERING
INITIATIVE

Smart Palm Oil Mill project epitomises the power of
collaboration. By bringing together MPOB's vast expertise
in the palm oil industry and FUSIONEX’s technological
capabilities (The Star, 2021), the mill represents a
formidable alliance. This collaboration ensures that the mill
is equipped with state-of-the-art technologies that optimise
the production process of palm oil while minimising the
environmental impact. The shared knowledge, resources
and vision for a sustainable future make this partnership a
model for successful public-private cooperation.

The selection of MPOB PLASMA Keratong in Pahang
as the site for the Smart Palm Oil Mill is strategic and well-
considered. Its proximity to MPOB'’s research facilities
foster continuous learning and knowledge exchange,
facilitating seamless integration of advanced technologies.
With a generous area of 5 ha, this location provides ample
space for the construction of a modern and efficient palm
oil production facility. In addition, the Smart Palm Qil Mill
adheres to rigorous town planning approval procedures to
ensure compliance with local regulations and environmental
standards. This commitment to sustainable development

reflects the endeavour to conserve natural resources and
preserving the ecological balance of the region.

The Smart Palm Oil Mill project recently reached
a momentous milestone when the ground-breaking
ceremony was officiated by The Honourable Deputy Prime
Minister Datuk Seri Hj Fadillah Yusof at the esteemed
MPOB PLASMA Keratong site in Pahang (MPOB, 2023).
The ceremony held by MPOB and FUSIONEX symbolised
a remarkable step forward in the advancement of the
project (Figure 4).

DRIVING THE SMART REVOLUTION IN PALM OIL
PRODUCTION

The Smart Palm Qil Mill relies on automation as a core
principle. By automating various stages of the palm oil
production process, the mill reduces its reliance on manual
labour, leading to enhanced operational efficiency. Al-
driven automation allows the mill to operate seamlessly
24 hr a day, seven days a week, maximising production
while minimising human intervention. This transformation
ensures a more streamlined and productive production
process, which ultimately benefits both the industry and
consumers.
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Figure 4. Ground-breaking ceremony of the Smart Palm Oil Mill at MPOB Plasma Keratong, Pahang, Malaysia by Deputy Prime Minister.

Consistency and standardised product quality are
essential for the palm oil industry to maintain its position in
the global market. The Smart Palm Oil Mill aims to utilise
Al and big data analyses to ensure that each batch
of palm oil produced meets strict quality standards.
By continuously monitoring and analysing in real time,
potential quality deviations are identified so that immediate
adjustments can be made to maintain premium product
quality. The commitment to excellence not only enhances
customer satisfaction but also strengthens Malaysia’s
reputation as a reliable supplier of high-quality palm oil.

Environmental sustainability is a major concern for the
palm oil industry. The Smart Paim Qil Mill is a pioneer in
adopting sustainable practices, which reflecting Malaysia’s
commitment to environmental protection. The mill utilises
biogas capture technology to reduce greenhouse gas
emissions and transform waste into valuable energy
resources. Furthermore, the mill employs efficient waste
management practices to promote environmentally
friendly principles throughout its operations. By prioritising
sustainability, the Smart Palm Oil Mill sets an example for
the industry to follow, aligning with global demands for
environmentally friendly products.
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The Smart Palm Oil Mill leverages loT devices and
advanced sensors to facilitate realtime surveillance
and monitoring of critical parameters. Key factors such
as temperature, humidity, and machinery performance
will be continuously monitored to ensure optimal
operation. Early detection of anomalies and predictive
maintenance reduces downtime and enhances overall
efficiency, resulting in cost savings and increased
productivity. This data-driven approach allows the mill
to make data-based decisions for process optimisation,
ensuring that it remains at the forefront of technological
advancements.

As the industry embraces automation and technology,
the demand for skilled labour to operate and maintain
these advanced technologies increases. The Smart
Palm Oil Mill recognises the importance of cultivating
a technologically savvy workforce and creating
opportunities for upskilling and training. By investing
in human capital, the mill contributes to economic
growth and social development in the region. Equipped
with cutting-edge knowledge and skills, the workforce
becomes an invaluable asset, driving innovation and
ensuring the industry’s sustained success.
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ADVANTAGES BEYOND THE SMART PALM OIL MILL

The innovative approach and commitment to sustainability
of the Smart Palm QOil Mill make it a pioneering model for
the palm oil industry. As the mill establishes new standards
for efficiency and sustainability, it inspires other mills in the
industry to do the same. The widespread implementation of
advanced technologies is enhancing the competitiveness
of Malaysian palm oil on the global stage and ensuring its
relevant in response to evolving consumer demand.

The transition to an increasingly automated industry
requires a skilled workforce with the knowledge and
experience to operate and maintain advancedtechnologies.
The Smart Palm Qil Mill focuses on upskilling and digital
literacy to meet the challenges of a rapidly evolving labour
market. By preparing workers for future opportunities in an
increasingly technology- driven world, the mill contributes
to a more resilient and adaptable workforce.

ALIGNING WITH THE VISION OF THE MINISTRY OF
PLANTATION AND COMMODITIES (KPK)

The Smart Palm Oil Mill project aligns perfectly with
the vision of the Ministry of Plantation and Commodities
(KPK). The concept of a smart palm oil mill, promoted
by KPK, emphasises the importance of efficiency and
sustainability in the palm oil industry. KPK emphasises the
need to reduce the carbon footprint of palm oil products
to meet the global demand for environmentally friendly
commodities. This vision aligns with the core objectives of
the Smart Palm Oil Mill as it uses advanced technologies
to optimise production processes, enhance product quality
and promote sustainability.

KPK’s focus on achieving net-zero greenhouse gas
emissions by 2050 aligns with Smart Palm Oil Mill's
commitment to integrate biogas capture technology in
palm oil mills (The Borneo Post, 2022). This emphasis
on sustainability is further complemented by the mill's
efforts to utilise palm oil sludge to produce biofuel
production, reducing waste and providing an alternative
energy source.

THE WAY FORWARD FOR THE SMART PALM
OIL MILL

The palm oil industry is undergoing transformation through
the integration of advanced technologies such as Al,

loT, and IR 4.0. The Smart Palm Oil Mill will become a
benchmark for the palm oil industry. This mill will make
significant changes in the palm oil industry. The Smart Palm
QOil Mill shows how these technologies can boost efficiency,
productivity, and sustainability in palm oil production. For
example, the implementation of loT devices in the Smart
Paim Qil enables real-time monitoring and continuous
control of operations. This capability facilitates prompt
detection and resolution of issues, resulting in improved
operational efficiency and productivity.

FUSIONEX's expertise in Industry 4.0 technologies
and data analytics strengthens the smart mill's position
as a model for the palm oil industry. The ‘Smart Milling
Workshop via IR 4.0’ organised by FUSIONEX, served
as a platform for stakeholders to share experiences and
discuss innovative palm oil technologies. By disseminating
knowledge and best practices, FUSIONEX contributes to
the industry-wide transformation, driving efficiency and
sustainability.

The benefits offered by the Smart Palm Qil Mill extend
beyond its operations. The adoption of automation and
advanced technologies sets an example for other mills in
the industry, inspiring them to modernise their operations
and enhance their competitiveness. This industry- wide
transformation aligns with KPK’s vision for the palm oil
sector and helps elevate Malaysia’s position in the global
market.

CONCLUSION

Smart Palm Oil Mill represents a groundbreaking
initiative in the palm oil industry, driven by collaboration,
innovation, and sustainability. The partnership between
MPOB and FUSIONEX, marked by the signing of a
collaboration agreement, serves as a testament to the
power of working together. The mill's location at MPOB
PLASMA Keratong showcases a strategic approach
in integrating advanced technologies into palm oil
production. As the smart mill nears its commissioning
date, the industry eagerly anticipates its impact, confident
that it will set new standards for efficiency, quality, and
sustainability in the palm oil sector. The combination of
advanced technologies, collaboration, and commitment
to sustainability positions the Smart Palm QOil Mill as a
trailblazer in the era of automation and IR 4.0, ushering
in a smarter and more sustainable future for the palm oil
industry.
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