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there will be a corresponding increase in the 
amount of energy demanded, particularly 
fossil fuels. One of the consequences of the 
greater use of energy (by burning fossil fu-
els) is the higher level of emission of green-
house gases such as carbon dioxide, which 
is the biggest source of global warming. 
Meanwhile, oil and gas prices will continue 
to trend upwards because of persisting po-
litical uncertainties in the West Asia and the 
voracious appetites of China and India. Our 
own oil reserves are expected to run dry in 
10 years. 

HarneSSing renewaBle energy

Mindful of the need to develop alternative 
forms of energy, the government in 2001 
introduced the five-fuel policy with renew-
able energy (RE) added as the fifth fuel (to 
the four that comprised oil, natural gas, hy-
dropower and coal). The objective was to 
give greater importance to green energy in 
the energy equation of Malaysia. This poli-
cy gave recognition to renewable sources of 
energy as the way forward in energy devel-
opment sustainability. 

 Besides turning to solar energy, which 
still remains relatively expensive to harness, 

E nergy plays a central role in the eco-
nomic development of a country. 
As the global economy expands, 

the government was keen to make use of the 
abundant biomass waste in oil palm estates 
and turn it into a valuable biomass fuel. 
The idea was for the palm oil mills to pro-
duce electricity using the biomass waste as 
fuel and sell any excess to the national util-
ity company. These mills have traditionally 
produced electricity and steam for their own 
use, mainly using mesocarp fibre (MCF) 
and palm kernel shell (PKS) and cost-wise, 
it will mean merely upgrading their existing 
system to produce more electricity for sale. 
It has been estimated that the palm oil mills 
currently generate about 500 mW of electric-
ity for their own use. In addition, palm oil 
effluent, a by-product of the milling process 
can be tapped as it can produce biogas (con-
taining about 60% to 70% methane) which 
can serve as an additional source of energy. 

Turning Palm Oil waSTe 
TO energy

The quantum of solid palm oil waste avail-
able at the 400 palm oil mills nationwide is 
certainly impressive. With about 4 million 
hectares of oil palm plantations in the coun-
try and every hectare producing an average 
of 20 t of fresh fruit bunches (FFB), about 
80 million tonnes of FFB are produced per 
annum. After the palm oil has been extract-
ed, about 25 million tonnes of the residue 
remain consisting of empty fruit bunches 
(EFB), MCF and PKS. If we include the palm 
fronds and trunks left in the fields, the waste 
residues from our ‘golden crop’ will be even 
higher. 
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 As their supply of MCF and PKS far ex-
ceeds their fuel requirements, EFB is tradi-
tionally not used as fuel. Instead the latter 
is returned to the field for mulching and as 
nutrients. Although the government tried 
hard to encourage the palm oil mills that 
had abundant biomass waste at their door-
step to venture into the electricity business, 
hardly any took up the offer for various rea-
sons. Most of the owners argued that elec-
tricity generation was not their core activity 
and that it was risky given the fixed low sale 
price to the utility and that they would be 
better off concentrating on what they know 
best. But there has been a recent change in 
the mindset of millers in their willingness to 
venture into this business. 

re entrepreneurs

To fill the vacuum, a new breed of RE 
entrepreneur took up the government’s of-
fer to set up small power plants (less than 
10 mW in capacity). But the major problem 
that this group of entrepreneurs faced was 
that they did not own oil palm plantations 
or mills nor was there any existing biomass 
supply chain to source their fuel supply.  
Many palm oil mills with plantations are not 
interested in selling their EFBs while others 
may agree to short-term delivery agree-
ments. This is because they expect higher 
prices in the near future due to an increase 
in the number of non-energy competitive 
uses of biomass waste. At the moment, EFB 
is used for making paper and pulp, parti-
cleboard, medium density board and desert 
control mat. With more RE plants being 
planned, the demand for biomass fuel  and 
its price will only head upwards. 

long-term Security of Supply

Therefore, the uncertainty of availabi-
lity of long-term supply of biomass fuel re-
mains a major barrier in encouraging more 
RE developers to venture into this emerg-
ing power-generation business. Reliability 
of continuous fuel supply is critical to the 
full operation of a power plant. Without an 

agreement for the long-term supply of bio-
mass fuel, it will be virtually impossible for 
a prospective generator to secure a bank 
loan to build his plant. 

The amount of biomass available for 
power generation is also influenced by the 
seasonal nature of palm oil mill operations. 
During the high season, palm oil mills op-
erate between 18 to 20 hr  day-1 but during 
the low season, they operate for about 10 
to 12 hr. Longer operational hours trans-
late to more EFB being produced and 
therefore more fuel for the biomass-based 
power plants, and the reverse holds true.  
Biomass-based power plants need a regular 
supply of fuel, irrespective of whether it is 
high or low season. This is the challenge for 
biomass fuel suppliers  to ensure a regular 
supply of biomass feedstock despite the 
low season. Efficient logistics and trans-
port as well as sourcing of EFB from palm 
oil mills throughout Peninsular Malaysia, 
for example, will serve as a daunting chal-
lenge, particularly during the low season.  
In the light of uncertainty in securing bio-
mass feedstock on a long-term basis, Tenaga 
Nasional’s initial requirement of a perform-
ance target was difficult to comply with but 
it was announced in August last year that 
this requirement will be waived. This means 
that the RE developer will not be liable to 
pay a penalty in the event of not producing 
the minimum agreed units of electricity. 

Higher Price for re electricity

As price was one of the major barriers 
to entry, RE developers welcomed the news 
that Tenaga had agreed to increase the pur-
chase price of green electricity from 19 to 21 
sen kWhr-1 with immediate effect. With the 
higher price and more favourable terms in 
the power purchase agreement, more palm 
oil millers, led by the Bell Group, are now 
venturing into this nascent RE-based power 
generation business. The price increase has 
served as an encouragement for palm oil 
millers who had been waiting on the side-
lines. 
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BiOmaSS Fuel SuPPly CHain

Unlike the well-developed supply chain for 
oil, natural gas and coal, there is practically 
none for biomass as a source of fuel. Other 
than a few localized suppliers and trans-
porters, there are no companies specially in-
volved in the supply, transport and logistics 
of biomass fuel. 

With greater demand and amid uncer-
tainty in supply, some enterprising busi-
nessmen may venture into the buying and 
selling of biomass. The actions of a few trad-
ers will inevitably lead to the establishment 
of an unofficial biomass market, provided 
the government takes the initiative to pro-
vide incentives and other forms of encour-
agement. If the 350 mW target in the Ninth 
Malaysia Plan (2006 - 2010) is to be achieved, 
it has been estimated that 10 million tonnes 
of biomass waste per annum will have to be 
utilized and transported. This quantity is 
more than enough to facilitate the establish-
ment of a viable and lucrative biomass fuel 
trade. 

In view of this impending biomass fuel 
market, the immediate step would be the es-
tablishment of a biomass repository by the 
Malaysian Palm Oil Board (MPOB), where 
expressions of interest by buyers and sell-
ers can be registered and parties’ require-
ments matched. Over time, as the RE sub-
sector grows, the market for biomass fuel 
will evolve as entrepreneurs spot opportu-
nities in the trading of various types of bio-
mass. Meanwhile, the government, through 
MPOB, can take concrete steps to work out 
the framework, including operating rules 
and regulations, for the development of an 
efficient biomass fuel market/exchange. 

All of these efforts will certainly help 
overcome the security of supply of biomass 
in the long-term and a nascent biomass fuel 
market can be expected to emerge. 

Fuel Characteristics of Biomass 

However, daunting challenges lie ahead, 
particularly in terms of the characteristics 
of EFB. Biomass is a low-density feedstock 
with a low-energy content compared to coal 
or oil. 

EFB is bulky and requires huge storage 
space. The high moisture content (65%) af-
fects its burning properties as the energy 
content is low. In its original state, EFB can-
not be considered a fuel unless it is pre-treat-
ed - it needs to be dried and compressed into 
bales. The quality of EFB deteriorates the 
longer it is stored untreated. Fungi will de-
velop; it will become less combustible and 
more importantly, from an environmental 
point of view, the fuel will release methane 
the longer it is stored. Due to such character-
istics, entrepreneurs will have to find a way 
to engage in a ‘just-in-time’ inventory sys-
tem so that the biomass feedstock is utilized 
as soon as it arrives at the power plant. 

Two issues arise with the transport of 
biomass: achieving lowest possible cost and 
avoiding road and community congestion 
during delivery. The use of rail transport 
should not be discounted. An efficient col-
lection and transport system will be essen-
tial. As EFB is not a high value commodity, 
the economics and viability of transporting 
this bulky fuel may also pose a challenge, 
especially when biomass is widely dis-
persed across the country. Using lorries and 
trucks to transport EFB from low demand 
areas to high demand areas across the pe-
ninsula would also inevitably raise the price 
of biomass. 

FurTHer reSearCH

To ensure the viability of the biomass fuel 
market, MPOB will have to intensify re-
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search efforts in the following areas: 
• the economics of transporting the bulky 

biomass fuel over long distances by 
road, rail or a combination of both; 

• delaying the decay and quality of bio-
mass through time; 

• the economics of converting EFB into 
pellet form to facilitate transport; and 

• viability of using dedicated conveyor 
belts within a specific area. 

COnCluSiOn

 Many thriving businesses may be founded 
with greater use of biomass for the power 
sector, such as the development of a bio-
mass fuel market. Not only will RE develop-
ers be assured of a ready supply of biomass 
(albeit slightly higher prices) but oil palm 
estate owners and millers will enjoy multi-
ple returns and more importantly, all of the 
waste will generate revenue and contribute 
significantly to the bottom line of plantation 
companies and palm oil mill owners.


