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ABSTRACT

The labour situation in the plantation sector in 
Malaysia is heading towards a twin convergence 
of increasing minimum wages and low labour 
productivity. Going forward, the industry will face 
difficulties in attracting and retaining workers, if 
the above challenges are not addressed quickly to 
improve operational efficiency and productivity, 
as well as skills dilution. Currently, the arrival of 
workers from Indonesia shows a declining trend, 
and the focus is on recruitment of other nationalities, 
mainly from India, Nepal, Bangladesh, Sri Lanka 
and Myanmar, as replacement workers. The process 
is getting difficult and slow due to the longer 
processing time and higher cost of recruitment. 
In addition, the demand for wage increase will 
continue to push the current minimum wage of RM 
1000 per month in the Peninsula to a much higher 
level. It is critical that we focus on productivity 
and earnings, in order to attract local workers for 
some jobs where physical efforts can be minimised 
or removed altogether through the integration of 
innovative technologies and realignment of work 
processes to make the job scope more attractive. 
Every effort is required from industry players to 
ensure a common platform to elevate the plantation 
sector through technology incorporation to meet 
sustainability goals. This paper focuses mainly on 
harvesting operations being the most critical activity 
in any oil palm estate in terms of generating revenue 
and profit for the plantation company. Sime Darby 
Plantation has improved harvesting work processes 
through the implementation of a Division of Labour 
(DOL) and Division of Earnings (DOE) concept in 
their estates. The basic step of DOL and DOE is to 
segregate the duties of the harvesters into ‘skilled’ 
and ‘unskilled’ functions, whereby the harvesting 
wage structure is distributed proportionately based 
on the job category of the harvesters.  Optimisation 
of cutters’ skills is important, as the total earnings 
of a group of harvesters are solely dependent on the 
performance of the cutters in achieving the targeted 
productivity with duties covering only the cutting 
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of subtending frond or fronds and the fresh fruit 
bunches (FFB). The importance of integrating man 
and machine is to minimise physical effort and to 
eliminate multiple manual handling in both flat 
and terraced areas. Implementation of the above 
efficient work processes will improve the labour-to-
hectare ratio, and ultimately reduce the workforce 
requirements for harvesting. Other options being 
explored for mechanising field operations are also 
touched on briefly in this paper. The critical success 
factor is ensuring that the estate management 
consistently monitors the performance of each 
harvester assigned to a particular task in meeting 
the targeted productivity and cost. In addition, 
continuously driving the performance of all 
categories of harvesters and workers in the estates 
by setting long-term targets is essential for the 
company to be cost-efficient, competitive and 
sustainable.

ABSTRAK

Situasi buruh di sektor perladangan di Malaysia 
kini menuju ke arah penyatuan bersepadu iaitu 
meningkatkan kadar gaji minimum dan juga 
meningkatkan produktiviti. Pada masa hadapan, 
industri ini akan menghadapi kesukaran dalam 
menarik dan mengekalkan pekerja, jika cabaran 
untuk meningkatkan kecekapan serta produktiviti 
operasi, dan juga pemindahan kemahiran, tidak 
ditangani dengan segera. Kini, kedatangan pekerja 
dari Indonesia menunjukkan kadar menurun,  
fokusnya kini adalah untuk mengambil pekerja 
gantian dari warganegara lain, terutamanya 
dari India, Nepal, Bangladesh, Sri Lanka dan 
Myanmar. Proses ini menjadi semakin sukar dan 
lambat disebabkan oleh masa pemprosesan yang 
lebih lama dan kos pengambilan yang lebih tinggi. 
Di samping itu, permintaan kenaikan gaji akan 
terus mendorong kenaikan aras gaji minimum 
RM 1000 sebulan di Semenanjung ke tahap yang 
lebih tinggi.  Adalah penting untuk kita memberi 
tumpuan kepada produktiviti dan pendapatan, 
untuk menarik pekerja tempatan di mana tenaga 
fizikal dapat diminimumkan atau dihapus sama 
sekali melalui integrasi teknologi yang inovatif dan 
penyusunan semula proses kerja untuk menjadikan 
skop kerja lebih menarik. Segala usaha diperlukan 
bagi memastikan pihak industri menggunakan 
platform yang sama untuk meningkatkan sektor 
perladangan menerusi penyatuan teknologi bagi 
mencapai matlamat kemampanan. Kertas kerja ini 
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agreement. Some of the operations like replanting 
and fresh fruit bunches (FFB) transportation have 
been outsourced to experienced contractors who 
are specialists in their respective fields. 

 The key harvesting operation is still dependent 
on manual effort, i.e. using harvesting poles which 
were originally bamboo and have been replaced 
with aluminium. In-field collection of FFB by 
rail remains intact in only one major plantation 
company, while in others buffaloes (used initially 
in the 1980s) have been brought back into the 
operation, while the rest are still dependent on 
wheelbarrows and motorcycle carts to evacuate 
the harvested FFB. The plantation sector needs to 
urgently review the current traditional practices 
and transform the entire harvesting operation in 
a structured and systematic manner through the 
application of available and new machinery and 
equipment, as well as through the differentiation of 
harvesters and workers into skilled and unskilled 
categories. The above changes in processes will 
provide opportunities for the workers to earn far 
more than the minimum wages, which may help 
to attract some local labour and allow for better 
retention of foreign workers over a longer period. 
Due to the rising cost of living, it is expected that 
local and foreign workers will demand for higher 
wages in the region of RM 3000 to RM 3500 per 
month to work in the plantations in the near future.  
These opportunities for higher earnings with 
reduced/minimal physical effort may encourage 
local workers to return to work in the estates in 
some localities. Capital expenditure (CAPEX) 
required for workers’ housing can be reviewed. 
The building of 3-room houses for families can 
be minimised if these houses are allotted strictly 
to local families. For foreign workers, dormitory 
rooms with functional facilities should be sufficient. 
To mitigate the labour shortage, the industry should 
continuously improve the labour-to-hectare ratio 
from the current one worker to ten hectares to a 
targeted ratio of 1: 15 hectares in the next three to 
five years with further improvement thereafter, by 
reviewing all available options in terms of processes 
and integrating machinery and equipment. 

MECHANISATION IN OIL PALM INDUSTRY  

Mechanisation was first introduced in the oil palm 
industry in Malaysia in the early 1960s, but was 
limited to specific activities due to the state of 
available technology at that period in time and also 
because of the ample availability of local labour. 
As the situation started to change beginning in the 
mid-1980s, the industry switched to the recruitment 
of foreign workers, but continued to utilise these 
foreign workers in the ‘same old way’, i.e. with 
manual efforts being dominant. As the shortage 

memberi tumpuan utama kepada operasi penuaian 
sebagai aktiviti terpenting di ladang sawit dari 
segi penjanaan pendapatan dan juga keuntungan 
bagi syarikat perladangan. Sime Darby Plantation 
telah memperbaiki proses kerja penuaian melalui 
pelaksanaan konsep Bahagian Buruh (DOL) dan 
Bahagian Pendapatan (DOE) di estet mereka. 
Langkah asas DOL dan DOE adalah untuk 
mengasingkan tugas-tugas penuai kepada fungsi 
‘mahir’ dan ‘tidak mahir’, di mana struktur upah 
penuaian  diagihkan  berdasarkan kategori tugas 
penuai.  Mengoptimakan kemahiran penuai adalah 
penting, kerana jumlah pendapatan kumpulan 
penuai amat bergantung kepada prestasi penuai 
dalam mencapai sasaran produktiviti yang hanya 
melibatkan pemotongan pelepah dan buah tandan 
segar (BTS). Kepentingan mengintegrasikan tenaga 
manusia dan mesin adalah untuk meminimumkan 
penggunaan tenaga fizikal dan menghapuskan 
pelbagai pengendalian manual di kedua-dua 
kawasan rata dan berteres. Pelaksanaan proses 
kerja yang cekap di atas akan meningkatkan nisbah 
buruh per hektar, dan akhirnya mengurangkan 
keperluan tenaga kerja untuk menuai.  Artikel ini 
juga menyentuh secara ringkas opsyen lain yang 
diterokai untuk memekanisasikan operasi ladang. 
Faktor kejayaan yang terpenting adalah dengan 
memastikan pengurusan estet memantau secara 
konsisten prestasi setiap penuai untuk mencapai 
sasaran produktiviti dan kos. Di samping itu, adalah 
penting bagi sesebuah syarikat menetapkan sasaran 
jangka panjang untuk menjadi cekap, kompetitif dan 
mampan dengan berterusan mengawasi prestasi 
semua kategori penuai dan pekerja di estet. 

Keywords: productivity, efficiency, mechanisation, 
DOL, DOE, skilled and unskilled.

OIL PALM INDUSTRY

In the last 25 years, the oil palm plantation sector 
has been recruiting foreign workers either directly 
or through contractors to fill up the vacancies when 
the local workforce left the estates for opportunities 
elsewhere. The majority of the recruited workers 
were Indonesians, making them the dominant 
workforce in the estates. In recent years, the 
Indonesian workforce numbers are declining due to 
better wages in their home country, and also because 
of opportunities opening up in other sectors. This 
has impacted the oil palm industry badly and 
once again most companies began to recruit from 
other source countries to meet this shortfall. It is a 
serious wake-up call for the industry to explore and 
accelerate the implementation of mechanisation 
initiatives to improve productivity and earnings in 
tandem with ensuring our ability to retain foreign 
workers beyond the tenure of their contractual 
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of workers became more acute, some companies 
including Sime Darby Plantation started to revisit 
the work processes to optimise labour utilisation, 
especially for harvesting operations which is the 
core activity. Thus, the Division of Labour (DOL) and 
Division of Earnings (DOE) concept was introduced 
to assimilate mechanised in-field FFB collection 
with the available machinery and equipment. The 
current level of mechanisation in the industry is still 
low at 1.9% and 16.2% for the harvesting and in-
field collection operations, respectively.

CRITERIA FOR MECHANISATION

To mechanise field operations, four criteria are 
crucial in determining whether mechanisation 
is feasible for harvesting operations; these are as 
follows:

i) Optimal utilisation of workers – to 
accomplish set targets by implementing work 
processes which entail job specialisation, 
and integrating new machinery to maximise 
utilisation of resources.

ii) Elimination of multiple handling of FFB – to 
remove manual and redundant processes 
with the introduction of new machinery 
and equipment to improve operational 
efficiency.

iii) Reduction in process time  –  Speed is 
essential to ensure that a given task is 
completed within a specified time by 
confining all activities in a designated block 
(referring to combined and contiguous 
fields designated for harvesting in a single 
day) to reduce idle time and achieve the 
desired efficiencies and results. 

iv) Cost-benefit analysis – This is crucial 
in determining capital expenditure and 
machine and equipment maintenance costs 
which are very dependent on the assessment 
of the three criteria above. (Benefits should 
include increased productivity, higher 
earnings for workers, labour optimisation, 
elimination of redundant processes, 
improved employee safety and morale).

EXECUTION STRATEGIES 

The following are the critical steps adopted by 
Sime Darby Plantation to execute strategies prior to 
commencement of mechanisation:

•	 Acceptance 
  - Buying in by and building trust with  

  management and workers 

  - Precise and effective communication  
  on implementation and benefits 

  - Commitment and agreement at all   
  levels 

•	 Work	methods	
  - Standardisation of harvesting and   

  collection system 
  - Migration to SD1, SD2 or SD3 & D9   

  block harvesting with sub-gangs   
  (systems explained below)

  - Formation of separate pruning gangs  
  (SPG) 

  - Benchmark productivity and cost -
   Harvesters and machine and   

  equipment (M&E) performance 

•	 Payment	system	
  - Restructuring and standardising   

  payment systems for SD1, SD2 & SD3 
  - Implementation – Division of Labour  

  (DOL)/Division of Earnings (DOE) 
  - Performance incentive scheme –   

  Rewarding high achievers 

•	 Monitoring	and	feedback	
  - Using a Gantt chart – to set    

  implementation schedule 
  - Productivity and cost targets - for   

  harvesters and M&E 
  - Running cost of M&E 
  - Harvester and operator earnings 
  - FFB production cost

METHODOLOGIES FOR A STRUCTURED 
HARVESTING SYSTEM

Harvesting systems have been classified into three 
categories, namely, Sime Darby 1 (SD1), Sime Darby 
2 (SD2) and Sime Darby 3 (SD3), based on whether 
the harvesting system uses wheelbarrows (Figure 1), 
mechanical buffaloes (MB) (Figure 2) or mini-tractor 
grabbers (MTG) (Figure 3).  

DIVISION OF LABOUR (DOL) AND 
DIVISION OF EARNINGS (DOE)

The Division of Labour (DOL) system works on 
the premise that each harvester is assigned specific 
duties based on his individual capability – skilled 
or unskilled. Division of Earning (DOE) apportions 
the harvesting rate based on the percentage (%) 
fixed for each job category performed by the 
harvesters. The skilled harvesters are the cutter and 
machine operator while the unskilled harvesters are 
the loose fruit collector and the frond stacker. The 
earnings of all harvesters – loose fruit collectors, 
frond stackers and in-field vehicle operators – are 
dependent on the number of FFB cut by the cutters.
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Figure 1. SD1 System Hilly and Terraced Mature Areas (inland).

Figure 2. SD2 System (Mechanical Buffalo) Terraced Mature Areas (inland).

Figure 3. SD3 System (MTG) Mini Tractor c/w Grabber and Scissor Lift Trailer for Flat/
Undulating Mature Areas.
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WORK SPECIALISATION

Work specialisation is critical, especially for the 
following three categories of employees: cutters, 
separate pruners and new arrivals.  It ensures that 
there is no dilution of skills and ensures consistent 
performance in achieving targeted productivity. 
(The machine operators for MB and MTG have been 
left out as they go through a structured training 
phase, and because driving and operating skills can 
be learnt over a shorter period of time). 

1) Cutter
 Cutters play the most critical role in 

harvesting and they ‘must be well looked 
after and nurtured’ to ensure that they 
deliver optimum productivity and achieve 
quality conformance of FFB harvested, and 
to ensure optimum productivity of MB and 
MTG.  The best and most hardworking 
harvesters must always be selected to be 
cutters. The cutter is responsible for ensuring 
three harvesting rounds are achieved every 
month on a consistent basis. The rationale for 
cutter specialisation is to optimise his cutting 
skills to the maximum and to ensure that the 
whole team of harvesters in his sub-gang 
achieves optimum earnings. Cutters will also 
be appointed as trainers to train new arrivals 
to become competent via skills transfer to the 
new arrivals.

2) Separate pruning gang (SPG) 
 The critical factor in ensuring optimum 

cutter productivity is the presence of separate 
pruning gangs (SPG) based on a ratio of 1 
Pruner: 120 to 150 hectares. SPG will carry 
out routine pruning in all mature fields based 
on a 4-month cycle or three rounds per year.  
The rationale for having SPG is to ensure that 
the cutter can optimise FFB productivity by 
having to remove only a minimal number 
of fronds during the cutting operations.  
Excessive fronds are to be removed by SPG 
during the 4-monthly pruning rounds. SPG 
are also ‘single person pruners’, i.e. cutting 
and stacking of fronds during the routine 
pruning cycle are done by the pruners. SPG 
will also act as a ready pool of trained cutters 
who can be mobilised to assist in harvesting 
during extended harvesting intervals, i.e. 
peak cropping, festival holidays, etc., to 
normalise the harvesting intervals.  They will 
be successors to the existing cutters when the 
present cutters are repatriated back to their 
home countries upon completion of their 
contract of service.

3) Training of new arrivals 
 All new arrivals will be trained as pruners 

starting with the young to prime age palms 
(depending on the palm age profile of the 
estate). All new recruits will be trained by 
the best and most experienced cutter as part 
of the process of imparting skills hands-on 
to the new arrivals. This exercise can also 
be categorised as skills transfer to shorten 
the learning curve of the new arrivals. The 
experienced cutters’ duties are to ensure 
that the new arrivals become as skillful and 
competent as the cutters themselves within 
three months of training. Those who do not 
qualify to be cutters can be reassigned as field 
workers, frond stackers or loose fruit pickers. 
The newly trained pruners will be assigned to 
SPG to continue their hands-on training. They 
will work independently in both pruning and 
stacking fronds on their own. 

CRITICAL SUCCESS FACTORS

There are seven critical success factors that 
should be adhered to for ensuring the success and 
sustainability of in-field mechanisation:

1) Good infrastructure for workers and machine 
mobility. 

2) A single contiguous harvesting block in 
an estate demarcated for three harvesting 
rounds per month. 

3) One harvesting gang with sub-gangs of a 
minimum 24 harvesters per sub-gang in 
structured harvesting systems.

4) Ensuring harvesters’ outturn at a minimum 
of 95%. 

5) Adequately equipped workshop to ensure 
that all maintenance work is efficiently 
carried out. 

6) Safety and environmental focus to ensure 
that all safety precautions are adopted by 
harvesters, and MB and MTG operators 
when working in the field.

7) Daily monitoring of harvesters and machine 
productivity and cost.  

ESTATE WORKSHOP MANAGEMENT

Maintenance of machinery incurs high annual 
operating cost. However, through proper machinery 
management, the durability and economic life 
span of the machinery can be prolonged to ensure 
machine and equipment cost efficiency.
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As mechanisation intensifies, estate workshops 
need to be upgraded to cope with the increased 
maintenance and repair schedules. Mechanisation 
can only be successful and cost-effective with the 
support of an efficient workshop managed by a 
competent mechanic. The workshop must also have 
adequate tools and be fully equipped to handle all 
machinery and equipment repair works without 
unnecessary delay.

Proper planning, organisation and management 
of workshops should be emphasised to ensure a 
better and safer working environment. 

       
OBSERVATIONS AND OUTCOME

Productivity Improvement

Since the streamlining and standardisation of 
in-field mechanisation in Sime Darby Plantation 
commenced in 2010, the harvester-to-hectare ratio 
has improved tremendously from the manual 
ratio of 1: 16 hectares to 1: 24 hectares for the SD2 
and 1: 26 hectares for the SD3 harvesting systems. 
Concurrently, cutter productivity has also improved 
in most of the Sime Darby Plantation estates. The 
key to ensuring continuous improvement in cutter 
productivity is to achieve a combination of skills 
training, interacting, monitoring and driving the 
cutters with the opportunity of higher earnings by 
both the estate manager and his team, and overseen 
by the general managers. At the same time, focus on 
other mechanisation initiatives, especially in field 
upkeep, e.g. fertiliser application, pest and disease 
management, circle spraying, immature palm 
upkeep, to improve the overall man-to-land ratio is 
also being pursued.                   

                                               
In the near future, a multipurpose harvesting 

machine operated by a single person will need to be 
developed to cut FFB, trap loose fruits and channel 
FFB and loose fruit via a duct into a skip. 

As shown in Figure 4, a consistent and 
structured improvement in all aspects of plantation 
management has the possibility of improving the 
overall man-to-land ratio to 1: 12 hectares in the 
short term.

CONCLUSION

The oil palm industry, having been highly 
dependent on manual labour for many years, is 
currently at a serious crossroad. Migration of the 
workforce from the plantation to other sectors is a 
natural phenomenon due to the creation of greater 
alternative employment opportunities, not only for 
the locals but also for foreign workers. This shift 
is driven mainly by, amongst others, the forces 
of supply and demand, changing expectations 
and mindset, improved education and standards 
of living, and the improved working and living 
conditions available.  Therefore, there is an urgent 
need to transform the traditional work culture in 
the plantation sector to a higher degree of integrated 
mechanised activities to reduce the physical efforts 
of the workers and improve productivity in tandem 
with higher earnings. Therefore, it is best to say 
that the future direction of the oil palm plantation 
industry is to develop a resilient performance-
driven culture, continuously exploring technologies 
and innovations that add value to the business 
model to remain competitive and sustainable. 
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Figure 4. Mechanisation: Key activities of man-to-land ratio improvements. 


