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It has been more than four years since the 5th Fuel Policy 
was introduced. With the conclusion of the Eighth Malay-
sia Plan period just around the corner, the government’s 

initiative in targeting 500 MW of ‘green’  energy by 2005 seems to be too ambitious. Apparently, the 
implementation of RE power projects is laden with a myriad of barriers and uncertainties resulting in 
long delays. 

               The present situation warrants a careful evaluation of our implementation arrangement. The 
core of such arrangement would be the Renewable Energy Power Purchase Agreement (REPPA), 
a document that would take the centre stage in the earlier part of RE project implementation. In it lie 
all the necessary agreements that would govern the project implementation throughout is lifetime. For 
that reason, the highly regarded document would be heavily scrutinized by the financial institution in 
determining the project’s viability. Sealing the document off, however, would not be a walk in the 
park due to its complexities and phenomenal significance. It is of paramount importance, therefore, to 
have a standardized REPPA that serves the needs of all parties involved particularly project develop-
ers, Tenaga Nasional Berhad (TNB) and financial institutions. Thus, the BioGen team propose to re-
view the existing REPPA and strengthen it legally. It is hoped that apart from shortening the negotia-
tion time, the new REPPA would be strong enough to send positive vibes to the financial institutions 
as “bankable”  document. 

               The review of REPPA is carried out within the purview of Component 2 of the BioGen Pro-
ject by means of engaging an independent Legal adviser (LA). Initially, a meeting was held between 
BioGen and TNB to set up an action plan in strengthening the REPPA, and it was agreed that a legal 
expert  be engaged to undertake the review of the legal aspects of REPPA. 

               The Terms of Reference was then prepared and extended to the legal firms to participate in 
the bid exercise. Upon receiving the proposals from all the tender bidders, careful and detailed evalua-
tions were carried out to assess the proposals based on the Evaluation Criteria approved earlier on by 
the Quotation Evaluation Committee (QEC) formed in BioGen, and the successful legal firm was then 
selected as the LA. In the course of executing the review exercise, the appointed LA shall take into 
consideration the interests of both TNB and the potential RE Developer.  

               Given the fact that the REPPA is a crucial document in RE power project, the BioGen Team 
believes that an introduction of the appointed LA to major stakeholders of BioGen project is appropri-
ate. On the same note, we have also invited representative from the RE developers to be present dur-
ing the introduction of the appointed LA to the representatives from MECM, UNDP, TNB and devel-
opers.     

               The review exercise will be carried out independently in consultation and discussion 
with TNB and the representative from RE developers. It is worth noting that the representation of 
RE developers in the review of REPPA is not provided for in the BioGen Project Document. 
However, considering that RE developers will directly deal with REPPA in the implementation 
of RE power projects, we are of the opinion that their involvement in the discussion on REPPA 
review with TNB is also important. 

              Currently we are in the final preparation to formalize the engagement of the LA. With 
everything in place, the LA is expected to commence the review of the REPPA document in due 
course to come up with the very much-anticipated final revised document.    
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          The main objective of the Renewable Energy 
Business Fund (REBF) is to support the financial require-
ment of the Full Scale Model Projects (FSM) that would 
be established under the BioGen implementation pro-
gramme. 
              The Full Scale Model Biomass Power projects 
will facilitate and demonstrate the effective demonstra-
tion of the techno-economic viability, design, develop-
ment, financing and maintenance of biomass grid con-
nected power generation and cogeneration projects. This 
FSM project, which would be developed by interested 
private companies, is expected to act as a model of suc-
cessful Renewable Energy project in Malaysia in order to 
give better perspective to other developers and financial 
institutions towards developing and financing Renewable 
Energy projects in the country. 
             Bank Industri and Teknologi Malaysia Berhad 
(BITMB) have been appointed as a Fund Manager for 
this REBF. BITMB would open a special account and be 
given sole responsibility to manage this REBF. All trans-
actions involving disbursements and repayment would 
need to go through this account for monitoring.  The fund 
would be on a revolving basis with tenure of 15 years. 
This would enable any repayment under the under fund 
be reutilized for lending to other FSM projects. 
              The priority of the REBF is to finance the FSM 
projects identified and selected under the BioGen. PTM, 
which has the necessary expertise, would evaluate and 
endorse the technical aspects of the FSM projects before 
recommending qualified project for financing under the 
REBF. Upon recommendation from PTM, Bank Industri 
would appraise the commercial viability of the project 
before approving it under the REBF financing. It is im-
portant to note that during its appraisal, Bank Industri has 
the absolute discretion to decline any project application 
that is considered not commercially viable.  
              The proposed joint financing approach is illus-
trated in the diagram below:-    
 
               

 

                
 

              Although the proposed  REBF is small in size 
and only able to fully finance a viable RE project under 
BioGen projects of 6 MW capacities, the success of the 
REBF would help to contribute to the establishment of 
bigger funds by the government or any other private in-
stitutions in order to promote the development of renew-
able energy projects in Malaysia to achieve of the Fifth 
Fuel Policy set by the government.  
 

E mpt y F r u i t  B u n ch es—
Evaluation 
 
Introduction 
               There are compelling reasons for supporting the 
use of Empty Fruit Bunches (EFB) as a source of fuel for 
Renewable Energy (RE) power generation. Although the 
current use of EFB as a mulch has financial benefits, there 
are better financial gains, with a number of other advan-
tages when used as a fuel for RE power generation. The 
rapid depletion of fossil fuel needs an alternate replacement 
and most developed nations are pursuing the development 
of biomass, for power generation. In Malaysia fortunately, 
the country has a ready source of biomass in empty fruit 
bunches. It is conveniently collected and available for ex-
ploitation in all palm oil mills. All that needs to be done is 
to convert the energy in the fuel in the most efficient man-
ner and the country is well on the way to pursue this most 
important and sustainable renewable source of the energy 
of the future.  
               As the country has to meet the target of achieving 
5% of the grid connected electrical energy from this source 
by the year 2005, it has to move fast. The main achieve-
ment will be the reduction in greenhouse gas emissions 
(GHG) if biomass-based RE power generation is used 
where there is a gain of substantial volume of carbon cred-
its. This factor alone is a compelling reason to pursue. A 
deeper insight into the mechanism of EFB utilization with 
the financial analysis, if used as a mulch or fuel, is pre-
sented in this article. 
 Methodology 
               The methodology adopted in this article is to com-
pare the financial benefits in terms of fertilizer cost reduc-
tion when EFB is used as a fertilizer supplement with the 
revenue obtained from the sale of electricity generated and 
sold to TNB from one tonne of EFB. All the economic 
benefits including an increased fresh Fruit Bunches (FFB) 
yield of 15% and the income from its sale has been taken 
into account when EFB is utilized as a fertilizer supplement 
in this evaluation. High thermal efficiencies can be 
achieved by selecting a high boiler pressure and a low con-
denser pressure thermodynamic, for power generation.   
                             
Review 
Evaluation as a mulch 
              Mulching involves EFB being utilized as a fer-
tilizer substitute for the palms when distributed evenly in 
the field. There are three components to the cost when 
EFB is used as  mulch (Gurmit et al, 1999). They are (a) 
EFB loading cost for  the EFB leaving the mill stripper to 
the hopper, some distance away; (b) transportation cost 
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from mill to the estate; and (c) field distribution. The EFB, heaped along the field 
roads, are loaded on to mini tractors manually or mechanically. 
The Rate of EFB Application. 
              The following application rates can be used 
as a guide. (a) Circle mulching of newly planted and 
immature palms—15 to 25 t/ha/year (b) Mature palms 
on coastal soils – 25 to 40 t/ha/year (c) Mature palm 
on inland soils – 35 to 70 t/ha/year. In order to obtain  

the best benefits from application of EFB in the 
field, inorganic supplements are also required. They 

are given for immature and mature palms. Application rates of inorganic fertilizers on imma-
ture palm in inland soil is 148 kg/ha of ammonium sulphate  and  for costal regions 102 kg/ha 
of urea and 34 kg ha of rock phosphate respectively. 
               For mature areas the application rates for inland soils  are ammonium sulphite 148-444 
kg/ha, Rock phosphate 0 -222 kg/ha and muriate of potash 0-148 kg/ha. For coastal regions urea 
and  rock phosphate are applied at the rate of 102-136 kg/ha and 34-136 kg/ha respectively. How-
ever, there are numerous problems associated with the EFB application as a mulch in the estates. 
Further there are a number of millers in the country who do not own plantations for EFB mulching 
and they have to bear the burden of transport cost for EFB evacuation. Detailed data  (Hoong and 
Nadaraja,1988) after several years of field trials by Sabah Land Development Boar (SLDB) and 
that of Kumpulan Guthrie and other plantation groups were obtained. Currently most of the EFB 
are used as mulch in plantations almost wholly replacing incineration, which is now confined to 
only a few mills. The analyses carried out on EFB indicates the following average composition. As 
a percentage to dry matter are nitrogen 0.44%, phosphorous 0.144%, potassium 2.24%, magne-
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               The usual application rate of EFB is 35 to 70 ton-
nes/ hectare. The EFB trials carried out in  SLDB evaluated  
the nutrient content in one tonne of EFB and found out the 
value of the fertilizer content of one tonne empty fruit bunch 
as RM 11.47 based on the price of fertilizer as at Dec 2002. 
Some other researchers have given a value RM 5.39. Apart from providing nutrients to 
the palms through slow release process, EFB as an organic mulch is known to improve 
structure and moisture retention ability of the soil as well as stimulate root growth for 
better exploitation of nutrients and water. Its mulching effect would minimize leaching 
and soil erosion problems especially on steep lands under intense rainfalls. 
               Mulching is usually carried out in schemes within a 5 km radius from the 
mills and is not available for the whole estate. Additional nutrition will also be 
needed as nutrition supplement as EFB by itself will not be able to satisfy the full 
fertilizer requirement  of the palms. The beneficial effects of EFB mulching in terms 

of economic gains  can be quantified at about RM 750/ hectare /year based on the current price of crude palm oil at 
RM 2,000. 
Other benefit and cost factors 
               The application of EFB mulch in oil palm plantation is reported to contribute towards other benefits and cost fac-
tors as follows: The values are given for a hectare with a FFB yield of 22 t/ha. The additional revenue from an anticipated 
15% increase in FFB yield is RM 651/ ha. After considering all the expenses like mulching, manuring and etc the net sav-
ings is RM 532.90 per hectare using 37 tonnes of EFB as a mulch. Gurmit et al, (1999): Chan, K W (1996) 
               It is important to note the above figures were obtained under controlled conditions and close monitoring. In 
reality, it is very much doubtful whether it is possible to achieve an even distribution EFB in the field consistently. 
Besides that the EFB generated by the mill can only cover a small area of the plantation due to the high transport cost 
involved in making it available to all the palms. During high crop periods the tendency is to give priority to the FFB 
rather than the EFB with the result EFB evacuation and not mulching gets the priority. These are points to ponder 
when undue importance is given to the benefits of EFB mulching. 
 
Evaluation of EFB as a fuel for  power generation. 
               At 65% moisture content EFB has a calorific value of 6,028 KJ/kg (lower or net CV). 
The heat content of one tonne EFB is 6,028 x 1,000 KJ = 6,028,000 kJ. A boiler generating steam at 42 bar absolute (bara) 
with a superheat temperature of 500 o Celcius and condensing turbine operating between pressure range between 42 bara and 
0.035 bara can give a Rankine efficiency of 39.8%. The actual thermal efficiency generally is 84% of this. Even if it is as-
sumed the actual cycle efficiency  to be 80% of the Rankine efficiency, the thermal efficiency is 32%. However, in this 
analysis the overall thermal efficiency is assumed to be only 25%. Thus one tonne of EFB with 65% moisture should deliver  
6,028,000 x 0.25 kJ = 1,507,000 kJ of energy. The estimated net profit from this is RM 49.81/tonne EFB. 
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 Analysis 
               One tonne of EFB when used as a mulch was found 
to be RM 14.40   This figure includes all the benefits as a fer-
tilizer as well as the increased FFB yield resulting from using 
EFB to supplement fertilizer cost. In the case of power genera-
tion using EFB as a fuel, even though the  thermodynamic cal-
culations indicate a Rankine efficiency of 39.8%, in this exer-
cise only a conservative figure of  25% has been considered for 
power output. In addition the TNB tariff used for this analysis 
was 17 sen but there is a possibility this might be raised based 
on the request from MPOB in which case the net gain would be 
substantially higher than what is shown in this exercise.  
 
Discussion and Conclusion 
               The economic value of one tonne  EFB as a mulch is 
only RM 14.40, while as a fuel for power generation is RM  
49.81. The returns are 3.5 times indicating beyond reasonable 
doubt it is significant financial gain in using EFB for power 
generation. The gain would be substantially higher if the tariff 
for electricity is 20 sen instead of the 17 sen used for this com-
putation. Besides the financial gain, the saving in fossil fuel 
and possibly the use of carbon credit will add favourably justi-
fying its use for RE power generation. In addition, Malaysia 
will be seen to be taking the first solid step towards fulfilling 
its global obligation in reducing GHG emissions that by  itself 
is a noble deed worth considering.�

�������������On 24 March 2004, the Malaysian Palm Oil Associa-
tion (MPOA) organized  a half day session on the subject of 
“Green Power Generation From Oil Palm Biomass”  for the 
benefit of its MPOA members and the National Steering Com-
mittee (NSC) on the Biomass Power Generation Project 
“BioGen” . A total of 31 participants from the target group at-
tended the session. 

               The main presenter for the session was En. Ishak Za-
karia, the Chief technical Advisor for the BioGen Project. The 
title of his presentation was “The BioGen Project — Latest 
Development in support of the Renewable Energy Pro-
gramme”. A request was also made by the participants espe-
cially the Plantation Owners, who are contemplating power 
generation to address the following issues:— 

· The cost benefits to a plantation in power generation 
versus other  product added value business 

· The logistics of  biomass supply for  power generation 
and linking to approved gr id  

· The financial models 

· Assistance to establish a plant, inclusive of cost to con-
nect to the gr id    

               All things considered, this would ordinarily be an-
other awareness programme, as stipulated in the BioGen Pro-
ject Document, to disseminate information on the benefits of 
renewable energy as an additional fuel source for power gen-
eration. However, the event turned into a heated session when  
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the presenter touched on some relevant but sensitive issues 
related to the practices in the palm oil industry. Amongst 
the issues raised were:— 

1. The practice of converting empty fruit bunch (EFB) 
into bunch ash by incineration is not profitable and 
the process contributes to the environmental pollution 
likely to cause the “haze”  problem. 

2. The Palm Oil Mill Effluent (POME) which is 100 
times more polluting than domestic sewage, being 
discharged from the milling process, can possibly 
contribute to ground water pollution and is definitely 
emitting methane gas that contributes to global warm-
ing. 

3. The cutting down of old palm trees for replanting and 
burning them openly also contribute to environmental 
pollution and the haze problem. It is also a waste of 
valuable resource that can be used for power genera-
tion. 

4. The arbitrary dumping of EFB is not really effective 
if they are not spread out well. Such method of dump-
ing a breeding ground for “ rhinoceros beetle”  that 
eventually damaged the palm oil trees. There is a 
strong contention that the mulching helps in condi-
tioning the soil for oil palm productivity, which the 
BioGen team is trying to verify conclusively. 

5. There has been so much claims that the biomass 
waste especially EFB are used for many purpose such 
as MDF, Paper & Pulp, composting. Generally, the 
industry is driven by “greed”  to want to sell the waste 
when in the past, they had to pay to get rid of it. 

6. The emission from the boiler is causing environ-
mental pollution. Such emission is actually in viola-
tion of the environmental standard set by DOE. Un-
fortunately, because of  their remote location, moni-
toring for compliance is a major difficulty. Perhaps, 
the palm oil industry is so highly regarded for its con-
tribution to the Malaysian GDP, such violation has 
not been severally addressed.   

     GREEN POWER GENERATION FROM 
                    OIL PALM BIOMASS 


