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RESUME 
 

Indonesia has obtained great economic benefits from palm oil's main products, namely crude palm oil 
(CPO) and palm kernel oil (CPKO). However, in the processing of these two products, there is a by-product that is 
produced, it is waste in a very large amount, both in solid (biomass) and liquid (POME) form. This was initially 
considered to have no benefit and economic value, but various studies have revealed many potential uses for 
these waste. And now, this palm biomass and POME which was previously considered as waste has evolved into 
various kinds of high economic value products such as energy products, hand craft products, organic fertilizers, 
wooden furniture, animal feed, palm brown sugar, bioplastics to biodisinfectants. 

However, with such a large utilization potential, smallholders have loss some of their economic value. This 
happens because the Fresh Fruit Bunches (FFB) waste that they produced is located and owned by the Palm Oil 
Mill (PKS) after it is sold. And FFB’s pricing formula also not including FFB’s waste or oil palm waste component, 
even though the mill enjoys the economic value of the waste.  

In addition, the utilization of FFB waste in mill can also be done through cooperation or partnerships 
between smallholders and palm oil mills. Through this partnership, an agreement was made where smallholder 
farmers could receive or use part of the waste in the palm oil mil to be applied to their plantations. Thus the 
benefits and economic value of oil palm waste can be enjoyed by smallholders 
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INTRODUCTION 

Indonesia has been recognized as the 
largest palm oil producer in the world since 
successfully replacing Malaysia's position in 
2006. From 2006 to 2018, Indonesia's palm 
oil production has more than doubled, from 
17.35 million tons to 42.88 million tons 
(Ditjenbun, 2020). This revolutionary 
development of palm oil production has 
strengthened Indonesia's position as largest 
palm oil producer in global market.  

Palm oil (CPO and CPKO) is the main 
product that has been widely used for export 
and as raw material for the downstream 
industry. However, in the palm oil 
production process at the Palm Oil Mill only 
about 20-22 percent of fresh fruit bunches 
(FFB) can be converted into the main 
products of palm oil, while the rest will be 
waste, both liquid waste (POME) and solid 
waste (biomass) such as empty fruit bunches 
and palm kernel shells. Not only in mill, but 
the waste also produced in plantations in the 
form of oil palm fronds when pruning and 
replanting, as well as oil palm trunk during 
the replanting process. 

Initially, this palm oil waste did not have 
any benefits or economic value because it 
was only considered as waste, but along with 
the many studies that revealed the potential 
to using palm oil waste to be a useful and 
economically valuable product. Especially in 
line with the productivity improvement 
program which will result in greater palm oil 
production, it shows that there is a huge 
potential for further utilization of palm oil 
waste. 

The potential for the utilization of palm 
oil waste further shows that the oil palm tree 
is a magic plant as well as being a 
sustainable industry because not only the 
main product but also the waste can provide 
great economic, social, and environmental 
benefits. Therefore, this paper will discuss 
the potential uses of oil palm waste and the 
obstacles of smallholders in the utilize of 
palm oil waste. 
 
 
 
 

FROM WASTE TO USEFUL AND HIGH 
ECONOMIC VALUE PRODUCTS 

Palm oil waste, both liquid waste 
(POME) and solid waste or also known as 
biomass such as empty fruit bunches, fiber, 
frond, shells, was initially considered as 
waste in the Indonesian palm oil industry. 
But now these wastes have a use-value that 
provides many economic and environmental 
benefits. 

One of the potential use of waste that is 
most needed by Indonesia is for renewable 
ans sustainable energy sources. The palm oil 
industry is a unique industry, that can 
produce first, second, and third generation 
of biofuel (Figure 1). The production of these 
three types of biofuel is also a joint product 
so that an increase in the production of one 
biofuel generation can increase the 
production of another generation of biofuel.     

Palm oil processing will produce the 
first generation of biofuel in the form of 
biodiesel (FAME) and biohydrocarbons 
(green diesel, green gasoline, and green 
avtur). Meanwhile, the second and third 
generation biofuels are produced from 
processing biomass and POME, which has 
been considered as waste. This show that 
biofuels from waste processing are more 
sustainable and able to minimize the fuel-
food trade-off.  

Oil palm biomass processing can 
produce second-generation biofuel energy 
into bioethanol (gasoline substitute) and 
electricity. Its biomass can be obtained 
during pruning in the form of fronds and 
trunk when replanting, and also from mill in 
the form of empty fruit bunches, fiber, and 
shells.  

PASPI calculations using assumptions 
obtained from various literature studies and 
the performance of Indonesian oil palm 
plantations in 2018 with an area of 14.3 
million hectares and an production volume 
of FFB about 214.9 million tons, obtained 
biomass volume of 222.7 million tons 
consisting of 16.6 million tons of empty fruit 
bunches, 136.9 million tons of fronds 
(replanting and pruning periods), 42.7 
million tons of trunk (replanting period), 
9.13 million tons of palm kernel shells and 
17.41 million tons of mesocarp fruit fiber. 
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Figure 1. Oil Palm Tree Save Great Potential of Renewable Energy and Low Emissions 

 
According to KL Energy Corporation 

(2007), each ton of dry biomass can produce 
150 liters of bioethanol, so that with a 
biomass volume of 222.7 million tons it can 
produce 33.4 billion kiloliters of bioethanol. 
Another utilization of oil palm biomass is for 
power plants that have the potential to 
produce 653 MW of electrical energy (PASPI, 
2018). The utilization of oil palm biomass as 
alternative energy is also not limited to 
bioethanol products, the processing of 
biomass also be processed other renewable 
energy such as biogas, bio-electricity, bio-
pellet, and bio-coal. 

Another palm oil waste that can be used 
as a low-emission energy source is POME 
(Palm Oil Mill Effluent). So far, POME as 
liquid waste from palm oil processing is only 
streamed into open ponds, even though the 
content of organic compounds in POME is 
very high,  so that if it is left without 
processing it will produce methane gas. With 
the volume of POME produced by mill 
reaching around 0.67 m3/ton of FFB or the 
total volume of POME from all FFB produced 
by Indonesia in 2018 reaching around 143.9 
million tons. And without processing (only 
left in open ponds) makes Palm Oil Mill as 
the largest emission contributor in the palm 
oil industry.  

Therefore, POME processing is needed 
as an effort to reduce emissions from 

methane gas and produce a sustainable 
third-generation biofuel, the processing 
technology that referred to are: (1) methane 
capture; (2) algae cultivation; and (3) a 
combination of both.  

The methane capture technology used 
to process POME will produce 
biogas/bioelectricity. It is stated that every 1 
m3 of POME can produce 28 m3 of 
biogas/bio-electricity, so the biogas 
production is estimated at 4 billion m3. 
Meanwhile, POME processing technology can 
also be used as a medium for algae 
cultivation, where the algae will produce 
biodiesel. If it is assumed that every 1 m3 of 
POME can produce 0.67 kg of algae biodiesel, 
then the algae biodiesel that can be 
produced is 96.5  
thousand tonnes. 

In addition to producing biodiesel, 
Japanese investor, the CEO Mobiol Crop 
Group, in collaboration with Tsukuba 
University in 2019, has offered business 
opportunities for the Indonesian palm oil 
industry related to processing POME as a 
medium for the cultivation of Novel Algae-
DHA which will produce DHA 
(docosahexaenoic acid) and high-quality 
esters oil for cosmetics as well as aquatic 
feed and animal feed which have high 
economic value (PASPI, 2020d). 
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Apart from the energy security sector, 
various studies have proven the potential for 
utilizing palm oil waste in other fields. One 
of the other uses is in the livestock sector for 
feed. The core meal, oil dregs, and palm oil 
solid waste are very potential to be used as a 
mixture of animal feed so that feed costs can 
be saved and the profits can be increased on 
a commercial scale (Sianipar et al., 2003). 

Palm oil waste or biomass can also be 
used for the food sector, for example 
processing palm trunk from replanting can 
be processed into palm brown sugar. 
Agustira et al. (2019) shows that each palm 
trunk is estimated will produce 5.5 liters of 
sap for 30 days. So that during the 
production phase 228 kg/ha/day of palm 
brown sugar can be produced. The economic 
value of the product can provide a net 
income of around Rp. 18-22 million rupiah 
per hectare. 

The palm trunk as a waste in replanting 
also be used as raw material for furniture, 
plywood, and flooring (PASPI, 2020a). The 
price of this trunk is also not far from natural 
wood’s price with the same quality as 
second-class wood like Meranti. If the trunk 
preserved it will further increase it’s 
strength and quality. In addition, the palm 
trunk motif is also unique so that it attracts 
buyers. 

Another oil palm waste that can be used 
is palm fronds into broomsticks (PASPI, 
2020e). The economic value of these 
products reaches Rp. 2500-4500, and not 
only marketed in the local market but also 
has penetrated the export market. The stick 
from palm fronds can also be further 
processed into beautiful woven plates. The 
price of the woven plate reaches Rp. 8000 
per piece. 

Several innovations resulting from the 
latest research also show that oil palm 
biomass, which has been considered only as 
waste, has great potential to produce 
products that are useful for human life. Like 
empty bunches that can be processed into 
bioplastics that are more eco-friendly and 
biodegradable, this is due to the content of 
cellulose and lignin as organic materials 
contained in the biomass. Besides that, 
recent research has shown that the cellulose 
found in empty fruit bunches can also be 

used as a material component in electronic’s 
screen (PASPI, 2020f). 

The potential of large heating 
combution value in palm kernel shells 
processed through the gasification process 
can be used as an alternative energy source 
to replace diesel for heating aggregates in 
Hot Mixed Asphalt products (PASPI, 2020e). 
Not only that as an energy product, but 
processing palm kernel shells into liquid 
smoke is also useful as an industrial raw 
material, one of which is to produce bio-
disinfectant products that have a large and 
massive demand in the Covid-19 Pandemic 
(PASPI, 2020b). 

Not only used in sectors outside the 
palm oil industry, but it’s waste can also be 
beneficial for the oil palm plantation itself. 
This is because empty fruit bunches can be 
reused as organic material for oil palm 
plants either directly or indirectly. Direct 
utilization is by making empty bunches as 
mulch while indirectly by composting first 
before being used as organic fertilizer. Apart 
from palm oil solid waste, liquid waste 
(POME) can also be used as fertilizer and has 
an effect on increasing the physical and 
chemical properties of the soil. According to 
Widhiastuti et al. (2006), the utilization of 
POME can increase the biodiversity of 
ground cover plants and reduce the presence 
of weeds in oil palm plantations. Returning 
the organic matter from the oil palm to the 
soil will preserve the organic matter content 
of the oil palm land as well as soil nutrients. 

The review above shows that the oil 
palm plant is a miraculous and multipurpose 
plant, not only oil but biomass and even its 
waste can be processed and produce 
products that have high economic value, as 
well as beneficial for human life and 
environmental. 

 
 

SMALLHOLDERS HAS LOSE ECONOMIC 
VALUE OF WASTE 

Indonesia's achievements as the largest 
producer of palm oil in the world as well as 
being the largest producer of vegetable oil in 
the world, cannot be separated from the role 
and contribution of smallholders. Through 
the partnership program, it has become the 
forerunner to the development of farmers 
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plantations that quite revolutionary. This is 
confirmed by the Oil Palm Statistics 
(Ditjenbun, 2020) which shows that the area 
of smallholders plantations has increased 
from only around 6 thousand hectares in 
1980 to 5.8 million hectares in 2018, or the 
share currently reaches 41 percent involving 
2.5 million oil palm farmers. With the large 
proportion and the large number of oil palm 
farmers who depend on oil palm plantations, 
smallholders are quite important actors in 
Indonesian oil palm plantations. 

Smallholders through their oil palm 
plantations, which have developed and 
grown in remote areas where economic life 
has not yet developed, are able to become a 
"torch" for village and regional economic 
development through increasing income, 
creating job opportunities, and reducing 
poverty (PASPI, 2020c). However, behind the 
large contribution that has been made, 
smallholders have lost the benefits and 
economic value of some of the oil palm 
waste they produce. Most of the 
smallholders sell their products in the form 
of Fresh Fruit Bunches (FFB) to mills. The 
FFB sold by smallholders will be processed 
to produce palm oil (CPO and CPKO) and 
most of the processed FFB will become 
waste. As previously explained, currently the 
by-products of FFB’s waste have great 
benefits and economic value if further 
utilized. And all these by-products or waste 
are in and owned by mill. So that 
smallholders cannot use the waste that they 
produce themselves or enjoy the economic 
value of utilizing the waste.   

In selling FFB to Palm Oil Mills (PKS), 
smallholders receive FFB price. Ministry of 
Agriculture establishes a guideline for 
determining the purchase price of FFB 
periodically adjusted to developments in 
Minister of Agriculture Regulation No. 
01/Permentan/KB.120/1/2018 concerning 
Guidelines for Establishing Purchase Prices 
for Fresh Fruit Bunches for Palm Oil 
Production of Smallholders, the price 
formula in general as follows:  

 
 

H TBS (P) = K(P-1) {(HCPO (P) x RCPO 
(Tab)) + (HPK (P) x RPK (Tab))} 

 
With a description: 

 HTBS (P)  : The FFB price received by 
smallholders at the mill level, expressed 
In 
 IDR/Kg, in the current period 
(P) 

  K (P-1)  : The proportion index 
showing the share received by 
smallholders, 
 expressed as a percentage 
(%) in the previous period 

 HCPO (P)  : The average price of 
weighted crude palm oil (CPO) from 
export (FOB) 
 and local sales of each 
company in the previous period, 
expressed in 
 IDR/Kg 

 RCPO (Tab):  CPO-Table yield expressed in 
percentage (%) 

 HPK (P)  : The weighted average price 
of palm kernel (PK) realized export (FOB) 
 and local sales of each 
company in the previous period, 
expressed in 
 IDR/Kg 

 RPK (Tab) : PK- Table yield, expressed 
as a percentage (%)  

 
If we look at the FFB price formulation, 

it can be seen that the formulation does not 
calculate oil palm biomass or POME, even 
though the Regulation of the Minister of 
Agriculture has alluded about biomass, 
especially the use of shells in Part Four 
which states that companies that use shells 
in the FFB processing process can consider 
the remaining shells as value added to the 
farmer’s income, where the calculation is 
determined by the Governor. The 
government effort needs to be appreciated 
because it has included the economic value 
of shells, but the FFB price formulation 
should also include the price of other oil 
palm biomass which has started to have 
economic value but has not been taken into 
account. This shows that with this price 
formulation, smallholders has oss of the 
economic value of the waste from the FFB 
they produce themselves. 

With the increasingly useful FFB waste, 
in the future, it is necessary to readjust the 
formula for setting the price of FFB in 
Indonesia by including the economic value 
component of biomass according to the 
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market price. This is aimed that 
smallholders can enjoy all the economic 
value of the FFB they sell to mills.  

Besides that, the utilization of FFB 
waste in palm oil mill can also be done 
through cooperation or partnerships 
between smallholders and palm oil mills. 
Through this partnership, an agreement was 
made where smallholders could obtain or 
use part of the waste in the mill to be applied 
to their plantations. This partnership is not 
only more equitable between the two parties 
but also has the potential to increase the 
productivity of smallholder plantations, 
which in the end is also enjoyed by the palm 
oil mill as its partner.  
 
 

CONCLUSION 

Indonesia has obtained great economic 
benefits from palm oil's main products, 
namely crude palm oil (CPO) and palm 
kernel oil (CPKO). However, in the 
processing of these two products, there is a 
by-product that is produced, it is waste in a 
very large amount, both in solid (biomass) 
and liquid (POME) form. This was initially 
considered to have no benefit and economic 
value, but various studies have revealed 
many potential uses for these waste. 

In the energy sector, the utilization of 
biomass and POME can produce the second 
and the third-generation energy alternatives 
that are low emission, sustainable, and 
minimize the fuel-food trade-off. Besides 
that, oil palm biomass which is considered as 
waste also produces various products such 
as food products (palm brown sugar), animal 
feed, wooden furniture, brooms and wicker 
plates, bioplastics to bio-disinfectants which 
are useful during the Covid-19 Pandemic like 
today. Biomass and POME can also be reused 
as organic fertilizers, increase the 
biodiversity of ground cover plants, and 
reduce the presence of weeds in oil palm 
plantations. 

However, with such a large utilization 
potential, smallholders have loss some of 
their economic value. This happens because 
the Fresh Fruit Bunches (FFB) waste that 
they produced is located and owned by the 
Palm Oil Mill (PKS) after it is sold. And the 
FFB’s pricing formula not including FFB’s 

waste or oil palm waste component in the 
calculation, even though the mill enjoys the 
economic value of the waste. Therefore, it is 
necessary to re-adjust the formula for 
setting FFB prices by including the economic 
value of palm oil waste (biomass and/or 
POME). In addition, the utilization of FFB 
waste in mill can also be done through 
cooperation or partnerships between 
smallholders and palm oil mills. Through 
this partnership, an agreement was made 
where smallholder farmers could receive or 
use part of the waste in the palm oil mil to be 
applied to their plantations. Thus, the 
benefits and economic value of oil palm 
waste can be enjoyed by smallholders. 
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