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COVER STORY
Growth of energy will dominate global concerns in the 
immediate and medium-term future. The current excess 
supply of vegetable oils (Fry; Ling) has made biofuels 
attractive again as there seems to be no reduction in 
demand for crude oil and gas despite global warming 
concerns from use of fossil fuels. Prices of crude oil 
continue to be boosted by geopolitical uncertainties, 
logistical bottlenecks in transportation and continued 
demand from growing Asian nations. With previous 
years’ expansion oil palm growth coupled with intense 
competition from other vegetable oils (Murphy), 
depressed palm oil prices have on many occasions become 
comparable or even lower than Brent crude prices, thus 
palm oil can beneficially be used as a renewable biofuel 
(Fry), particularly for Southeast Asia where a discount to 
Brent crude is evident. Direct and indirect uses of solar 
energy are likely to be used extensively in efforts to 
replace fossil fuels with renewable sources. A potential 
large indirect solar energy source, ocean thermal energy 
conversion, is still awaiting exploitation (Bakar) by 
tropical countries.

Currently oil palm expansion has dramatically slowed 
down while maturing palms are providing growth (Ling) 
and sustainable new replantings with high yielding 
materials will in a few years be able to increase overall 
yearly yields of palm oil which have been lagging behind 
other oil crops (Chandran; Fry). IR 4.0 is impacting the palm 
oil industry with proof of concept being demonstrated 
for oil palm mills with improvements of technology to 
reduce oil losses and also reducing air pollution (Isaac). 
Digitization with blockchain technology allowing for 
traceability has improved smooth and speedup of the 
sale/trading and transportation of palm oil products (Ng). 
Process contaminants and mitigation procedures for 
3-MCPDE and GE are now feasible while a higher food-
quality CPO is being proposed apart from recovered oils 
of lesser quality suitable for animal feed, oleochemicals, 
technical uses and biofuels (Goh). Improving CPO quality 
and yields with insignificant new acreage expansions 
will provide for a more efficient and sustainable palm oil 
industry (Ling; Murphy). One of the many advantages of 
palm and palm kernel oils is the production of valuable 
fractionated products such as specialty fats and the latest 
batch and continuous dry fractionation technologies 
have been elaborated (Liew).

Acknowledgements: Pictures and charts are from A Bakar 
Jaafar, MR Chandran, J Fry and AH Ling
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EDITORIAL POLICY
MOST is a regular bulletin devoted to furthering 
the objectives of Malaysian Oil Scientists’ and 
Technologists’ Association. This is to promote interest 
in all aspects of oils and fats in Malaysia, regionally 
and worldwide. Articles of interest could be directed 
to the layman, technologist, scientist, researcher or 
the entrepreneur. News of the association’s activities 
and developments in oils and fats will be routinely 
published.

The views expressed by the contributors are not 
necessarily endorsed by MOSTA. The editorial board 
and the referees would do their best to ascertain 
authenticity and accuracy of information on all articles 
and MOSTA reserves the right to alter or to omit any 
article or advertisement submitted. No responsibility 
is accepted by the association, the editor or the printer 
for the accuracy of the information contained in the 
text and advertisement. MOSTA requires indemnity 
from advertisers and contributors against damages 
which may arise from materials published.

All materials in MOST are copyright and should not 
be reproduced wholly or in part without the written 
consent of the editor.

Materials for publication should be submitted 
directly to the editor and would normally require two 
month’s editorial/refereeing work prior to publication. 
Guidelines of formatting of technical material may be 
obtained from the Editor. Web editions are promptly 
published after editing.

DEADLINES
Deadlines for publishing edited versions and 
advertisements are 20 days before the publication 
dates of each volume.

INFORMATION
ARTICLES: Contributions are invited for feature  
articles, news items, newsletters, letter to the 
editor, general articles, research papers, review to 
the community involved in oils and fats including 
business managers, chemists, engineers, scientists, 
technologists and other personnel involved in various 
commercial aspects of oils and fats. All articles will 
be refereed and suitably edited before publication. 
Letters to the editor are also acceptable after editing.

FORMAT: Instructions to authors may be obtained 
from the Editor or recent issues of MOST may be used 
as examples. General instructions are similar to the 
format required by major international journals and 
include the following: TITLE, Abstract, Text with major 
headings (Introduction, Materials and Methods, 
Results and Discussion, Acknowledgements and 
References). Abbreviations, symbols and units used 
are as by the best of international journals. In addition 
to a hard-copy, authors are encouraged to send with 
their papers as attachments in e-mail for easy editing 
using Word or other common IBM-PC software.

ADVERTISEMENTS: Advertisers are welcomed to 
place their Ads, which will be printed at reasonable 
cost, in this publication.

SUBSCRIPTIONS: Individuals and libraries may 
subscribe to this publication.

MOSTA SECRETARIAT:
C-3A-10, 4th Floor, Block C (Lift No. 5) Damansara Intan 
No. 1 Jalan SS20/27 47400 Petaling Jaya
Selangor Darul Ehsan, Malaysia
Tel : 603-7118 2062 / 64    Fax: 603-7118 2063
E-mail:  mosta.secretariat@gmail.com 
Website: http://www.mosta.org.my
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Jacob Isaac
Fusionex Managing Director of New Technologies
[Presented at MOSTA-Fusionex IR 4.0 Workshop, 25th April 2019, Kuala Lumpur]

Artificial Intelligence Is Coming Of Age

The progress into the Artificial General Intelligence 
(AGI; also known as human-level AI) phase and the 
beginning of true autonomy can be established. 
Training AI is faster than one thinks (Fig. 1). Machine 
learning and training can be considered much like 
educating a young child on the things of the world. The 
machine is good in recognizing shapes and pictures, 
even better than the human eye. Add the algorithm 
and processing for what is needed and the machine 
is ready. 

The speed of machine learning may be illustrated in 
Fig. 2: AGI is expected by 2029 and Artificial Super 
Intelligence (ASI) in 2045: this means this computer is 
more intelligent than the entire human race. Many are 
worried of the power of robots even as it is now known 
many human jobs have been replaced by robots.

Progress in computing may be illustrated be the 
example that $1,000 can now buy a computer more 
intelligent than that used to land the first man on the 
moon. AI will surpass human beings as the smartest 
and most capable life forms on the planet. Artificial 
food is commonly “assembled” by nanomachines. The 
distinction between virtual reality and “real” reality 
becomes confounded due to foglets (self-assembled 
tiny robots). 

“By the time we get to the 2040s, we’ll be able to 
multiply human intelligence a billionfold. That will 
be a profound change that’s singular in nature. 
Computers are going to keep getting smaller and 
smaller. Ultimately, they will go inside our bodies 
and brains and make us healthier, make us smarter.”  
– Ray Kurzweil

INDUSTRIAL REVOLUTION  
(IR) 4.0 FOR SMART OIL  
PALM MILLS

Figure 1. Simplified diagram of model training of machine
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INDUSTRIAL REVOLUTION (IR) 4.0 FOR SMART OIL PALM MILLS

Figure 4. Smart palm oil mill solution architecture

In agriculture, 200 years ago, 90% of the world’s 
population worked in agriculture whereas today much 
of agriculture is performed by 2% of the population 
due to automation (Fig. 3.). Now with AI, we know in a 
competitive landscape such as agriculture we cannot 
just do nothing as our competitors will move forward. 
We may not be able to perfect or optimize operations 
and use robots but we must also recognize any first 
mover advantage that comes in adopting AI.

Augmented Intelligence

We like to consider AI as augmented intelligence. 
This uses data and artificial intelligence to reinforce 
human intelligence & enhance decision making. 

Figure 2. Progress of Artificial Intelligence 

Figure 3. Manual work and automation in agriculture
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Figure 5. New developments in SSPGC and SPNCS systems: summary of comparisons with existing technologies

Intelligence augmentation (AI/AI) is not to replace  
human intelligence.

Relevance to Industry 

The present focus will be on smart mill functions. 
What we do is to get as many parts of the mill to work 
smartly together with sensor automation, continuous 
monitoring to achieve maximum efficiency. The 
technologies used have been tried, tested, proven, 
patented, and secure and not some experimental idea.

Facts

Fusionex Smart Palm Oil Mill Solutions offer a series of 
Green Technologies, Mill Optimization with AI and Big 
Data Analytics Capabilities. These are patented and 
proven technologies, highly secured for the intelligent 
plant. The smart palm oil mill solution and architecture 
is shown in Fig. 4.   

New Developments

Pressure Filter Flow Recovery System (PFFRs). This 
retains crude oil quality (FFA & DOBI), reduces oil losses 
in the oil recovery process, eliminates centrifugal 
system, savings in utility (10% reduction in power), 
reduces dilution, therefore minimizes effluent intake. 

Conventional systems of decanters, separators and 
purifiers cause long retention times, generate more 
waste water. This is expensive in power consumption, 
water use and waste water treatment. The PFFR system 
is optimized by AI, saves cost, maintains oil quality 
and lessens sludge oil. Reduction of effluent waste 
is important as much less is needed for treatment  
and ponding. 

Cooling Effluent Neutralization System (CENs). CENs 
is a state-of-art technology system that pre-conditions 
the raw effluent by removing the solid and bring 
down the initial temperature to accommodate for 
the anaerobic process to take place. It shortens the 
retention time and turns the waste into fuel which is 
biogas for own consumption as well as supplying to 
the grid for those in need. (Note: this was presented to 
MOSTI in 19 Sept 2017)

INDUSTRIAL REVOLUTION (IR) 4.0 FOR SMART OIL PALM MILLS
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Figure 6. Benefits of adopting smart oil mill solutions

Sprinkler Settlement Particles Gravity Chimney 
(SSPC). This developed technology reduces the black 
smoke and particles emission from the chimney (Fig. 5)

Small Particles Neutralize & Condensation System 
(SPNCS). Small particles in smoke from the incinerator 
discharge are cooled down, neutralized and condensed 
by introduction of scrubbing process using high pH 
water from POME (Fig. 5).

Comparisons of the new and existing technologies are 
summarised in Fig. 5. The benefits of adopting smart 
palm oil mill solutions are summarized in Fig. 6.   

Abbreviations. ANI = the artificial narrow intelligence that 
is good at performing single tasks, such king playing chess, 
making predictions and suggestion. ANI is the only level of 
AI achieved by mankind so far; AGI = the artificial general 
intelligence, also known as human-level AI; ASI = the artificial 
super intelligence that is smarter than the collective intellect of 
the smartest humans in every field.

INDUSTRIAL REVOLUTION (IR) 4.0 FOR SMART OIL PALM MILLS
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Ng Wei Keong
General Manager of Enterprise Solutions
[Presented at MOSTA-Fusionex IR 4.0 Workshop, 25th April 2019, Kuala Lumpur]

Introduction

Palm oil industry is very matured but it may be re-
imagined to be on the digital technology journey. 
Digital invasion has penetrated some parts of the 
industry but the march continues as sustainability 
demands increase. Some of the terms need clarification. 
More is known of sustainability and IR4.0 but IoT allows 
a whole spectrum of data to be examined, e.g. sales, 
currency fluctuations, etc. This allows for the analysis 
of information on markets and make critical decisions 
on new sales, products and services. Also, IoT in time 
will be applied for harvesting using sensors.

Blockchain

The whole industry can implement to be blockchain 
ready starting from plantation production and milling 
for oil. Blockchain will be important as certification 
(MSPO) becomes mandatory for the plantations. 
Blockchain starts from the seed or nursery level and 
all the information for every plant remains in the 
plantation until the tree starts yielding over its lifetime. 
The historical data remains and can be traceable and are 
stored in different nodes which allows for preservation 
of data. So, blockchain is data of different information 
from all stakeholders and is safely stored so that they 

MODERNISING SALES  
AND WIDENING MARKETS

Figure 1. Blockchain for the palm oil industry
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MODERNISING SALES AND WIDENING MARKETS

Figure 2. Benefits of blockchain technology

are available when needed to be recovered. As an 
example a FFB can have all its historical information of 
its source, nursery and the present time of harvest.

Moving on, to milling and refining blockchain remains 
recorded. It can go to the next level, transportation 
chain.  Finally, where this will make a lot of difference, to 
retailers and consumers. We can take the end product 
and on scanning, we can get the history of suppliers 
(even details of FFA, oil quality), refinery, manufacturers, 
all the way to the species of the seed. Data on quality 
and source are available for the consumers and with 
ability to provide this information to the consumers, it 
is transformation of your skills. This gives confidence 
that the product comes from a reputable sustainable 
source and perhaps widen the market.  If it could be a 
niche market and the product is ensured to be from a 
sustainable source as all the certifications are in place. 
In a nutshell, this is blockchain providing total history 
and traceability of a product in the market. 

There are many benefits for blockchain use in the palm 
oil industry (Fig. 2). Three benefits may be mentioned. 

Firstly, blockchain records are immutable, it is not 
possible to change the data and all transactions 
cannot be altered by a third party. There is assurance 
that the ledger can be kept in the bank if it is involved 
in financing but one day we may not need the bank. 
It is already here as currencies are being used with a 
trust between the buyer and seller, without the need 
of a third party. 

Next, there is no single point of failure which is what 
we want to achieve. If one puts all the data in the 
bank, a computer failure could lose the data and 
loans information. But the blockchain system is safe 
as it distributes ledger to all the nodes so that if one 
node fails it does not bring down failure to the entire 
blockchain records.

At a time when sustainability has been much debated, 
palm oil traceability is part of blockchain. Traceability 
of sustainable palm oil products along the supply 
chain and contracts. It is easy to establish for no 
deforestation-no peat exploitation (NDNP) apart from 
MPSO/RSPO certifications.
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Smart contracts allow exchange of money, property 
shares and all other assets can be done in a very 
transparent manner with confidence.   

Digital Presence In Marketing  

The next topic is the transformation into digital sphere 
(Fig. 3). This has already happened, e.g. Facebook 
account, Amazon, and other on-line shopping sites. 
The speed of adoption of e-commerce has led to 
the closure of brick and mortar shops to favour giant 
warehouses and efficient delivery agencies.

As producers are trading abroad, selling online is the 
fastest way. Online shopping uses the many internet 
sites – google, U-tube reviews. A digital presence 
displays information of products and information 
is left 24/7 all year round which means enhanced 
competitiveness or just catering to the digital era 
consumers. Digital presence means 24/7 information 
is available world-wide. With this it is necessary to 
make products compelling to buyers, the key thing for 

business to transform in doing things in a smarter way. 
There is also a place for big market players and there 
couldn’t be a better way. Business is sourcing B2B for 
competitive advantage

Fusionex provides a self-enriching ecosystem in 
the B2B digital marketplace. The Central Inventory 
Management allows products that need to be pushed 
to locations desired. This means there is multi-
marketplace readiness and the centrally manage 
system handles cost, cash flow and invoicing, all 
integrated to ensure sustainability for all market 
transactions. With a digital presence in place buy and 
sell can have a reward points system incentive. It is also 
possible to work with all other ecosystems out there, 
collect points and discounts allowed depending on 
the value chain logistics. 

Finally, the power of AI computing allows for 
forecasting analytics – prices and currencies 
fluctuations, simulation for such and provide for better 
competitiveness.

Figure 3. Digital presence in the market place

MODERNISING SALES AND WIDENING MARKETS
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Figure 4. Digital presence leads to cross-border trade facilitation

Digital Free Trade Zone

Fusionex goes further to provide integrated trade 
financing and cross-border trade facilitation in DFTZ 
(Figs. 4–6). With a digital platform, security and 
blockchain ready Fusionex is a government partner 
to facilitate and expediate cross-border trading. The 
focus is on process improvement, new partnerships 
to select those who can deliver in time. There is a 
platform transformation – new way to get customs 
clearance quickly, get shipped in the free trade zone. 
In an actual scenario a 6 hr average time for clearance 
can be reduced to half, which is a tremendous change. 
The whole process is holistic and we continue to work 
with government to reduce red tape.

In one of the programmes there is Process 
Improvement, realizing the current way of transporting 
may not be efficient. There was the need to devise and 
get approval options to speed up cargo transportation.  
The airport was recommend to introduce a new route 

for cargo movement which will reduce by 50% of route. 
For this we need information from experts on logistics 
and transport, people who know how various grades 
of palm oil cargoes are stored, sold and transported so 
that we can introduce a new way of transport process 
for whole industry. We are not just giving a platform 
but also transforming process to improve the industry

The key in digitization is not just for a new platform, 
it is for solutions for the whole ecosystem for 
competitiveness of the industry. Logistics, customs 
information, government approval information in all 
detail are captured to become intelligence. Export 
information on what other countries are doing are 
needed in competing globally; efficiency is enhanced 
by putting in sensors for cargo movement. This 
becomes a new way with process improvement, 
market reach comes from  market places information 
and planning product clearance for the buyers. There 
will be simplifications, more transparent status and 
statements are available.

MODERNISING SALES AND WIDENING MARKETS
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Figure 5. Digital free trade zone

Figure 6. Elements of the DFTZ platform

MODERNISING SALES AND WIDENING MARKETS


