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RESUME 

 

Oil palm as an annual plant that has a morphological form as a tree also has the ability and 

function of conserving the cycle of carbon dioxide and oxygen or we called as "lung" function of the 

ecosystem. These lungs in oil palm are to absorb carbon dioxide and supply oxygen to the earth's 

atmosphere. By this function, oil palm plantations can contribute to absorbing carbon emissions to 

minimize global warming. 

With this function, the oil palm plantations able to clean the atmosphere by absorbing 1.5 billion 

tons of carbon dioxide and refreshing the atmosphere through the production of around 449 million 

tons of oxygen. Even the “lung” capacity of oil palm plantations is greater than the “lungs” capacity of 
tropical forests. 

The results of the carbon sink function of oil palm plantations are also stored in biomass with a 

volume of up to 1.6 billion tons or the equivalent of 760 million tons of carbon stock. In addition to 

biomass, another result of carbon sinks is also converted into palm oil (CPO and PKO), which will 

produce 86 tons of oil/hectare/planting cycle. So that they can contribute to being part of feeding the 

world and bio-fueling the world, as well as able to meet the needs of the global community for various 

consumer products such as personal care (cosmetics/make up), hygiene products to bio-lubricant 
products. 
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INTRODUCTION 

Agriculture, plantation, and forestry 

have multiple functions in the ecosystem 

(Hyulenbroeck et al., 2007). Besides the 

economic function (white function), it also 

has another function built-in is the ecological 

function (green function) which includes the 

function of preserving the carbon and 

oxygen cycles in the atmosphere of the 

planet Earth. 

The function of conserving the cycle of 

carbon dioxide and oxygen in plants is 

referred to as the "lung" function of the 

ecosystem. If the function of the lungs in the 

human body is to absorb and supply oxygen 

to the body, then remove carbon dioxide 

from the body. On the other hand, the 

function of the lungs in green plants is to 

absorb carbon dioxide and supply oxygen to 

the earth's atmosphere. 

The role of plants as the "lungs" of the 

ecosystem is of concern to the global 

community considering that the 

concentration of carbon dioxide in the 

earth's atmosphere is already above natural 

concentrations. This is confirmed by Olivier 

et al. (2018) study also found that carbon 

emisions continue to increase and become 

the main GHG emitter that triggers global 

warming and climate change. Therefore, in 

addition to efforts to reduce carbon dioxide 

emissions, increasing the absorption of 

carbon dioxide by plants is also an important 

part of the solution to this problem. How 

much carbon dioxide is absorbed by plants 

and how much oxygen is supplied to the 

Earth's atmosphere are varies between 

plants. This ability depends on plant volume 

(big/small), plant growth, production, and 

other factors. 

Oil palm as an annual plant that has a 

morphological form as a tree and also has 

the ability and function as the "lungs" of the 

earth's ecosystem. However, the role of palm 

oil has often gone unnoticed and lost to the 

black campaign against oil palm plantations 

as a trigger for various environmental 

problems. Therefore, this article aims to 

discuss the role and capacity of the oil palm 

plantations as “lung” of the ecosystem. 

 

 

THE CAPACITY OF ECOSYSTEM 

“LUNGS” 

The biological production process of oil 

palm is a process of harvesting solar energy 

through photosynthesis/assimilation and 

respiration. In the process of photosynthesis 

through a complex metabolic process that 

involves solar energy, carbon dioxide from 

the atmosphere, and water, which will then 

be formed into organic compounds 

(biomass) and oxygen released into the 

atmosphere. Meanwhile, in the process of 

respiration, these organic compounds are 

"processed" using oxygen to produce energy 

and biomaterials and release carbon dioxide 

and water into the earth's atmosphere. 

 

 
Figure 1. Oil palm plantations as the "lungs" of the ecosystem  
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The “lungs” function of oil palm plants 
which we refer to in this paper is the net 

absorption of carbon dioxide (carbon sink or 

carbon sequestration) from the earth's 

atmosphere or the net absorption of 

photosynthesis and respiration, as well as 

supplying oxygen to the earth's atmosphere. 

The Henson study (1999) found that the net 

absorption of carbon dioxide and oxygen 

production (Table 1) shows that net oil palm 

plantations absorb carbon dioxide as much 

as 64.5 tons CO2/ha/year and oxygen 

produced by 18.7 tons O2/ha/year. 

 

 

Tabel 1. Carbon Sink of Oil Palm Plantation and Forest  

Indicator 
Tropical 

Forest 
Palm Oil Plantation 

Gross assimilation (ton CO2/ha/year) 163.5 161.0 

Total respiration (ton CO2/ha/year) 121.1 96.5 

Net assimilation (ton CO2/ha/year) 42.4 64.5 

Oxygen production (O2) (ton O2/ha/year) 7.09 18.70 

Source: Henson (1999) 

 

The net absorption of carbon dioxide 

(carbon sink) per hectare of oil palm 

plantations is influenced by factors, such as 

the growth phase/composition of it and the 

number of tree populations per hectare. In 

the growth phase where the photosynthetic 

rate is greater than the respiration rate, the 

carbon sink will get bigger. This positive 

carbon sink is reflected in the growth and 

production of oil palm (oil and biomass). 

Conversely, if the rate of photosynthesis is 

equal to or smaller than the respiration rate, 

the carbon sink is zero or even negative. 

Something interesting about Henson’s 

study (1999) is that the net absorption of 

carbon dioxide in oil palm plantations is 

higher than tropical forests (rainforests). 

The forest carbon sink is only 42.4 tons 

CO2/ha/year. Likewise, the oxygen 

productions of forest are only 7.09 tons 

O2/ha/year. This can be understood 

considering that tropical forests are consists 

of mature/old plants, where the rate of 

photosynthesis is close to the rate of 

respiration (Soemarwoto, 1992). 

This fact shows that oil palm plantations 

are superior to forests in terms of carbon 

dioxide absorption and oxygen production. In other words, the “lung” capacity of oil palm plantations is greater than the “lungs” 
capacity of tropical forests. 

The total area of global oil palm 

plantations in 2020 is 24 million hectares 

(USDA 2021), so they able to contribute to 

clean the earth's atmosphere by absorbing 

carbon dioxide (carbon sink) reached 

around 1.5 billion tons of CO2 from the 

earth's atmosphere. Oil palm plantations are 

also able to refresh the earth's atmosphere 

through the supply of oxygen with a volume 

of around 448.8 million tons of O2.   

 

 

BIOMASS AND CARBON STOCK 

Carbon dioxide is absorbed by plants or the result of “lung” function in oil palm 
plants through complex metabolic processes 

in the body of trees is converted into 

biomass and production of the oil palm fruit 

which contains palm oil. Biomass consists of 

aboveground biomass (Above Ground 

Biomass) such as stems, fronds, empty 

bunches, fruit fibers, and palm kernels. 

Meanwhile, Under Ground Biomass includes 

the root system of oil palm trees in the soil. 

The volume of biomass produced by oil 

palm plantations per hectare varies 

depending on population density, the stage 

of growth, and crop conditions. Oil palm 

plantations which are dominated by mature 

plants will produce relatively high biomass 

and carbon stock. Besides that, oil palm is an 

annual plant with a long life cycle (aged 20-

25 years) indicating the biomass 

accumulation will be relatively large. 

Chan (2002) calculated biomass 

production in oil palm plantations ranging 

from 14.5 tons/ha (aged 1-3 years); 93.4 

tons/ha (aged 14-18 years); 113.2 tons/ha 

(aged 19-24 years); and 104.5 tons/ha (over 

25 years). If the calculation of the equivalent 

biomass of carbon stock is respectively 6 

tons/ha; 37 tons/ha; 45 tons/ha; and 41 
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tons/ha or the average oil palm biomass 

carbon stock reached 29 tons/ha. The 

amount of carbon stock found in oil palm 

plantation by several researchers varies 

relatively from the range of 29-39 tons per 

hectare (Henson, 2017). 

With the area of oil palm plantation in 

the world reached 24 million hectares, if it is 

assumed that the average biomass of oil 

palm plantations is 67 tons/ha or the 

equivalent carbon stock of 30 tons/ha, then 

there are around 1.61 billion tons of biomass 

with the total carbon stock stored in the 

global oil palm plantations reaching 720 

million tons of carbon. 

In addition to the ecological functions, 

biomass or carbon stock is also used to 

increase soil fertility, especially improving 

the biology and physics of soil. Besides that, 

palm oil-biomass can also be used as a low-

emission second-generation biofuel as a raw 

material for energy and able to minimize the 

food-fuel trade-off in the form of ethanol 

(Foo-Yuen Ng, 2011), biogas, bio-electricity, 

bio-pellet, charcoal briquettes/bio-coals, and 

high economic value products such as animal 

feed, handcraft, furniture to bioplastics 

(PASPI, 2020). Apart from biomass, palm oil “lungs” are 
also converted into palm oil production (CPO 

and PKO) with an average of around 4.3 

tons/ha/year. With a production period of 

20 years, this means that each hectare of oil 

palm plantation will produce 86 tons of oil 

per cycle. This means that palm oil can 

contribute to being part of feeding the world 

(PASPI, 2021a) and bio-fueling the world 

(PASPI, 2021b). With the “lung” function of oil palm, 
solar energy can be harvested to meet 

human needs. Besides, it can also contribute 

to cleaning the earth's atmosphere (through 

carbon sinks) and refreshing the earth's 

atmosphere through the production of 

oxygen to the earth's atmosphere while 

contributing to reducing carbon emissions 

which are the main drivers of global 

warming. Another result of carbon sink 

stored in biomass or carbon stock, which is 

can be used to produce products to fulfilling 

the global needs. The interesting thing to 

ask, are there other "lungs" of ecosystems 

that are able to provide ecological functions 

as well as provide benefits to global 

community? 

 

 

CONCLUSION 

The oil palm plantations in the world have a function as “lungs” for the planet's 
ecosystems. With this function, the oil palm 

plantations able to clean the atmosphere by 

absorbing 1.5 billion tons of carbon dioxide 

and refreshing the atmosphere through the 

production of around 449 million tons of 

oxygen. 

The results of the carbon sink function 

of oil palm plantations are also stored in 

biomass with a volume of up to 1.6 billion 

tons or the equivalent of 760 million tons of 

carbon stock. In addition to biomass, another 

result of carbon sinks is also converted into 

palm oil (CPO and PKO), which will produce 

86 tons of oil/hectare/planting cycle. So that 

they can contribute to being part of feeding 

the world and bio-fueling the world, as well 

as able to meet the needs of the global 

community for various consumer products 

such as personal care (cosmetics / make up), 

hygiene products to bio-lubricant products. 
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