
Impact of Innovation and R&D on boosting yields and sustainable plantation 
best practices  

 

Projections show that there will be 9 billion people in the world by 2050 and the Food and 
Agriculture Organization (FAO) estimates say we need a 70% increase in food production from 
2005 levels to feed all those people.  In addition to this, our growing population is becoming 
increasingly urban: the World Health Organization (WHO) estimates that 7 out of 10 people will 
live in a city by 2050 therefore resources like land and water will be greatly limited.  With 
economic growth the percentage of people employed in the agricultural and plantation sector 
will see declines and in general, a 1% increase in GDP leads to a 0.52% decrease in people 
employed in agriculture.  For example 50% of the US population was employed in agriculture in 
the mid-1800’s but now it is less than 2%.  Consumers are also increasingly demanding with 
global trends indicating a preference for environmentally friendly and ethically produced food 
products.  However, consumer perception of palm oil is not positive as it is often associated 
with forest and biodiversity destruction.  Besides NGO scrutiny on highlighting unsustainable 
practices in the oil palm industry further supporting this perception, there are now increasing 
products with the “palm free” label. The Governments of Malaysia and Indonesia have 
implemented laws that mandate the use of sustainable, good agricultural practices in the 
cultivation and production palm oil.    

Expansion of palm oil plantations are limited by a lack of suitable land available, and this leaves 
improving productivity and yields in existing plantations as one of the few viable levers to 
support industry growth.  How can technology be deployed to impact this and can we exploit 
sophisticated Artificial Intelligence (AI) and other technologies to pivot towards a Plantation 
4.0?   

Currently the plantation Industry is still very labour dependent in comparison to annual oil crop 
competitors.  The majority of plantation labour in Malaysia is foreign and the Government of 
Malaysia mandates a ratio of 8 ha of oil palm to 1 foreign worker (8:1), and proposes to 
increase this to a ratio of 10:1 in order to reduce the acute labour shortages faced.  
Mechanization has been proposed as a means to achieve this through in-field crop evacuation 
and the use of equipment such as the motorized cutter for harvesting of shorter palms (Azman 
Ismail et al., 2015).  The extensive use of mechanization would require estates to be adapted 
accordingly for machinery such as terracing where necessary, improved drainage, roads and 
trained personnel to man the vehicles.  Most of these changes can only be effectively made 
during replanting and would benefit from Precision Mapping tools that will facilitate the design 
of the road system and drainage.  Agronomic research over the past decades have enabled 
more sustainable practices to be developed and commercially deployed.  These have 
demonstrated improved productivity, reduced costs and inputs of pesticides and fertilizers 
required.  Newer high yielding planting materials will positively impact yields and productivity.  
The publishing of the oil palm genome sequence in 2013 provided the industry with a reference 
to conduct genetic studies on their breeding populations.  New maker based breeding 



approaches have been developed and deployed to develop improved high yielding materials 
with improved precision in half the time taken by breeders in the past.  AI tools such as big data 
analytics have been very impactful in other industries but have yet to be extensively deployed 
in agriculture to identify and improve business processes, plantation operations and to enhance 
productivity.  Automated weather stations in combination with low cost soil moisture sensors 
have the potential to improve productivity by increasing the efficiency of fertilizer applications.  
Plantation operations have traditionally been monitored through several layers of personnel 
with check and balances to fill in relevant information in forms.  The Internet of Things (IOT) 
opens up interesting opportunities to provide autonomous monitoring of operations.  
Plantation managers are leveraging on low cost drone technology to provide them a visual 
means to monitor their fields and to identify areas of concern.  All these technologies if 
effectively deployed will make a positive difference to enhancing yields, improving productivity, 
quality and providing traceability to pivot the Industry to Plantation 4.0. 
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