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RESUME 
 

At present, greenhouse gas emissions as a cause of global warming and climate change have become a problem and are 
drawing widespread attention from the international community. So many parties are competing to find the root of the problem to 
get solutions in order to reduce greenhouse gas emissions. One of them is the study of Olivier et al. (2020) who identified the source 
of earth's GHG emissions and found carbon emissions as the largest source of GHG emissions. These carbon emissions are not only 
generated from the fossil energy sector but also from the clearing (conversion of function) of carbon-rich land stock (High Carbon 
Stock). 

Peatland especially in the tropics (tropical peatland) consist of organic components of wood residues or weathered plant parts 
that are very rich in carbon stocks and become an important carbon cycle for nature. Carbon stored in peatland can be lost from 
peatland either in the form of gas to emission of carbon dioxide (CO2) and methane (CH4) or dissolved organic carbon. Making 
drainage on peatland in the context of land use change causes the process of peat decomposition, where this process is the largest 
source of CO2 emissions from peatland. 

The argument underlying environmentalists and anti-palm NGOs criticizes the use of peatland for oil palm cultivation. The 
conversion of peatland functions is considered to have an impact on increasing GHG emissions which causes global warming and 
climate change which is getting worse. The NGO allegations are wrong, because the presence of oil palm plantations on peatland is 
part of peat restoration while at the same time reducing peatland GHG emissions.  

In addition to providing economic social benefits, oil palm plantations also contribute to adding peat biomass that sustainably. 
Study of Sabiham (2013) showed that the carbon stock of peatland is increasing with increasing age of oil palm plants, even the 
carbon stock in mature oil palm plantations on peatland is higher than the carbon stock of secondary peat forests (degraded 
peatland). 

Many studies have also proven that GHG emissions produced by oil palm plantations cultivated on peatland are around 31.4-
57 tons CO2/hectare/year, or lower than the GHG emissions of secondary peat (degraded peat land) which reach 127 tons 
CO2/hectare/year. The IPCC study (2014) also stated that emissions from the peat decomposition process produced by oil palm 
plantations were 40 t CO2/ha/year, lower than emissions from the peat decomposition process produced by plantations on peatland 
and agriculture on peatland both moor or mixed (agroforestry) reached 51 t CO2/ha/year. 

These empirical facts become evidence that the allegations of anti-palm NGOs against oil palm plantations on peatland are 
untrue. Oil palm plantations on peatland do not cause an increase in peatland greenhouse gas emissions, and on the contrary the oil 
palm plantations reduce peatland greenhouse gas emissions. With proper sustainable cultivation carried out on peatland, it will 
produce oil palm plantations which are part of the development of economically, ecologically and socially sustainable in Indonesia. 
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INTRODUCTION 

Peatland management in Indonesia has 
been well regulated by Government of 
Indonesia through Government Regulation 
No. 57 of 2016 concerning Protection and 
Management of Peat Ecosystem in lieu of 
Government Regulation No. 71 of 2014. In 
the Government Regulation, the 
management of peat ecosystem is divided 
into two functions, namely the protection 
function and the cultivation function. One of 
agricultural cultivation that carried out on 
peatland is to develop oil palm plantations. 

However, development of oil palm 
plantation on peatland have received critic 
from NGOs and environmental activists both 
in level national and international. The anti-
palm oil NGO believed that clearing peatland 
area for oil palm plantation to the process of 
oil palm cultivation contributes to increasing 
greenhouses gas (GHG) emissions. They also 
accused that oil palm plantation on peatland 
in Indonesia and Malaysia as a contributors 
(emitters) that contributed large amount of 
carbon emissions, which is equivalent to 70 
coal factories or burning 7800 gallons of 
gasoline. 

The RSPO (Roundtable Sustainable 
Palm Oil) as a organization of sustainable 
certification for palm oil has also begun to 
ban the use of peatland for oil palm 
cultivation. The RSPO has approved the 
application of the latest principles and 
criteria for oil palm sustainability, one of 
which is a ban on opening peatland for 
cultivation of new oil palms since November 
2018. With the adoption of this new RSPO 
standard, it is as if the RSPO considers that 
the use of peatland for oil palm cultivation is 
a mistake. 

This article aims to discuss the 
contribution of oil palm plantations in 
producing emissions on peatland based on 
empirical studies and valid facts. So that the 
answers will be obtained whether it is true 
that the anti-palm oil NGO alleged so far that 
oil palm plantations on peatland are the 
largest contributors to emissions so that 
cultivation should be banned. 

 
 
 
 

GREENHOUSE GAS EMISSIONS FROM 
PEATLAND 

At present, greenhouse gas emissions as 
a cause of global warming and climate 
change have become a problem and are 
drawing widespread attention from the 
international community. This is because it 
can cause a lot of losses caused by global 
warming and climate change that can 
threaten the sustainability of life on Earth. So 
that many parties (government, researchers, 
NGOs, etc) are competing to find the root of 
the problem to get solutions in order to 
reduce greenhouse gas emissions, which are 
expected to minimize the impact of global 
warming and climate change. 

One of them is the study of Olivier et al. 
(2020) which identifies the source of earth's 
GHG emissions. In the study, the largest 
source of greenhouse gas emissions was CO2 
emissions with a share of 71 percent, 
followed by emissions from CH4 (20 
percent), NO2 (6 percent) and F-gas (3 
percent).  

Carbon emissions as the largest source 
of emissions are not only generated from the 
fossil energy sector, both in the production 
process and consumption. The conversion of 
high carbon stock (HCS) land is also one of 
the main contributors to carbon emissions. 

Besides forests, peatland also store high 
carbon stocks. Peatland, especially in the 
tropics (tropical peatland), which consists of 
organic components of wood residues or 
decaying plant parts.  

In general, the carbon cycle in peatland 
ecosystems is that carbon is initially 
absorbed by plants through the process of 
photosynthesis and partly released back into 
the atmosphere in the form of CO2 resulting 
from the process of plant respiration. The 
remaining carbon is transformed into plant 
structures (roots, stems, leaves, fruits), and 
finally stored as dead plant parts, ie as litter 
upper or inside of peatland (Maswar, 2011). 

Carbon stored in peatland can be lost 
from peatland in gas form and in dissolved 
organic carbon. Peatland carbon loss in 
gaseous form is mostly in the form of carbon 
dioxide (CO2) and methane (CH4). The 
exchange of CO2 in peatland is determined 
by the balance between carbon fixation 
through photosynthesis and carbon release 
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through plant respiration and peat 
mineralization. Carbon mineralization in 
peatland is strongly influenced by 
groundwater levels and temperature. The 
production of methane gas on peatland by 
bacteria in anaerobic conditions is 
influenced by temperature and in 
groundwater levels.  

Utilization of peatland for agricultural 
sector or infrastructure, requires the 
existence of drainage channels or canals to 
increase the availability of oxygen to the 
roots so that plants can grow and develop 
properly (Hooijer et al., 2006). Drainage on 
peatland causes a decrease in groundwater 
level, resulting in changes in environmental 
conditions from anaerobes to aerobes in the 
layer near the surface of the peat, thereby 
increasing carbon loss through the process 
of peat decomposition (Chimner and Cooper, 
2003). 

Under these conditions, it is clear that 
the consequence of making drainage is to 
cause an increase in carbon loss mainly in 
the form of CO2 emissions to the atmosphere, 
and the drift of dissolved organic carbon 
along with the flow of drainage water 
coming out of peatland. Of the various 
emission sources, emissions from peat 
decomposition are the largest source of CO2 
emissions from peatland. Another important 
source of carbon emissions generated from 
peatland is peat fire emissions. 

Peatland have a large role in the global 
carbon cycle, because carbon that stored in 
peatland can be degraded or decomposed 
(IPCC, 2007). This shows that peatland has a 
large enough role as a guardian of global 
climate, so it needs to be maintained its 
sustainability. 

 
 
 
 
 
 

OIL PALM PLANTATIONS ACTUALLY 
REDUCE EMISSIONS (PEAT FLUXES) 

The development of oil palm plantations 
on peatland is not really new in Indonesia. 
Even some of the oldest oil palm plantations 
(75-100 years old) on the east coast of North 
Sumatra and Aceh are oil palm plantations 
on peatland. In 2018, oil palm plantation on 
peatland area reached 2.89 million hectares 
or only 20 percent of the total area of 
Indonesian oil palm plantations (Fahmudin 
and Gunarso, 2019). 

However, the utilization of peatland for 
oil palm cultivation has been criticized by 
environmental activists and anti-palm oil 
NGOs. This conversion of peatland is 
considered to have an impact on the loss of 
typical biodiversity of peatland that have 
high value. In addition, the oil palm 
planttaion on peatland cause global warming 
which is getting worse because oil palm 
plantations increase greenhouse gas 
emissions. 

The presence of the agricultural sector 
in this case oil palm plantations on peatland 
is part of sustainable peat restoration. In 
addition to providing economic social 
benefits, oil palm plantations also contribute 
to adding peat biomass sustainably. Chan's 
study (2002) showed that the more mature 
oil palm plants will produce a greater 
volume of biomass stock and its carbon 
stock is getting bigger. 

Sabiham's study (2013) showed that the 
carbon stock of the peatland increases with 
age of oil palm plants (Table 1). Carbon stock 
in secondary peat forests reached 57.3 
tons/hectare, while carbon stocks in oil palm 
plantations aged 14-15 years reached 73 
tons/hectare. This means that at the mature 
age of oil palm plants on peatland has carbon 
stock higher than the carbon stock of 
secondary peat forests (degraded peat land). 
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Table 1. Comparison of the carbon stock in upper levels of peatland and on peatland with oil 
palm plantations  

 

Land Use of Peatland Carbon Stocks (ton C/ha) 

Primary Peatland Forest 81.8 

Secondary Peatland Forest 57.3 

Oil Palm: 
- Age under 6 years 
- Age 9-12 years 
- Age 14-15 years 

 
5.8 
54.4 
73.0 

Source: Sabiham ( 2 013) 
 
Meanwhile, the allegations from NGOs 

related to the conversion of peatland to oil 
palm plantations which can lead to increased 
GHG emissions, are false accusations. On the 

contrary, based on various studies revealed 
that the use of peatland for oil palm 
plantations actually reduced GHG emissions 
from peatland (Figure 1). 

 
Figure 1. Oil palm plantations on peatland reduce peatland CO2 emissions (degraded 

peatland) 

Secondary peatland (degraded peat 
land) has GHG emissions amount to 127 tons 
of CO2/hectare/year. By planting oil palm on 
peatland, GHG emissions decline to 55-57 
tons of  CO2/hectare/year (Melling. et al., 
2005. 2007), Murayama and Bakar (1996).  
Hooijer (2006) found a smaller emissions 
figure, namely 54 tons of CO2/hectare/year. 
Even Germer and Sauaerborn (2008) found 
oil palm plantation GHG emissions on 
peatland to be far smaller, namely only 31.4 
tons of CO2/hectare/year. The differences in 
the study results were possibly caused, 
among other factors, by differences in depth 
and quality of the peat and management of 
oil palm plantations on peatland. 

In addition, the differences in numbers 
that quite varied are also influenced by plant 
age. The older a palm oil plant, the carbon 
emissions produced will also increase (PPKS, 
2009). Oil palm trees aged 6 years will 
produce carbon emissions of 37.92 
tons/ha/year, then carbon emissions will 
continue to increase to 38.52 tons/ha/year at 
the age of 9 years. However, emissions from 
9-years-old oil palm plant are still smaller 
than secondary peatland emissions, which is 
42.31 tons/ha/year. The increase in carbon 
emissions with increasing age is due to the 
respiration factor of plant roots which 
increases with increasing plant age. 

Meanwhile, the IPCC study (2014) states 
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that emissions from the peat decomposition 
process produced by oil palm plantations 
amount to 40 t CO2/ha/year. These 
emissions are lower than emissions from the 
peat decomposition process produced by 
plantations on peatland at 73 t CO2/ha/year 
and agriculture on peatland both upland and 
mixed (agroforestry) at 51 t CO2/ha/year. 

In addition to emissions, NGOs also 
claimed that subsidence (reduction) in 
peatland is carbon loss as a result of oil palm 
cultivation on peatland. The claims from NGO 
are claims that are not based on 
observational data correctly (PPKS, tt). As we 
know that subsidence of drained peat soils is 
influenced by: (a) consolidation factors 
(mechanical compaction of permanently 
saturated peat layers below the surface of the 
ground water), (b) oxidation (due to loss of 
organic matter due to decomposition), and 
(c) shrinkage (reduction of the volume of 
peat soils above groundwater due to 
drainage.  

The Study of Winarna (2015) found that 
the average subsidence of peatland in oil 
palm plantations at the age of 6 years was 
2.25 cm/year. Under good water 
management conditions, oil palm plantations 
on Riau peatland that generally wetter 
experience slower subsidies of around 1.0-
1.5 cm/year.  

These empirical facts become evidence 
that the allegations of anti-palm oil NGOs 
against oil palm plantations on peatland are 
untrue. Oil palm plantations on peatland do 
not cause an increase in peatland 
greenhouse gas emissions, and on the 
contrary the oil palm plantations reduce 
peatland greenhouse gas emissions. The 
carbon stock on the peatland in mature oil 
palm plantations is also more than the 
carbon stock in secondary peat forests. 

By carrying out mitigation efforts such 
as: (1) identification and evaluation of land 
suitability; (2) water management; (3) 
application of zero burning technique at land 
clearing; (4) application of Best Management 
Practices/BMP; and (5) increasing C-Sink, is 
expected to reduce the contribution of 
emissions produced by oil palm plantations 
on peatland (PPKS, tt). So that the use of 
secondary peatland with cultivation 
functions (in accordance with PP 57/2016) 
into palm oil plantations that are managed 

sustainably, can be part of the development 
economically, ecologically and socially in 
Indonesia. 

 
 

CONCLUSION 

Peatland especially in the tropics 
(tropical peatland) consist of organic 
components of wood residues or weathered 
plant parts that are very rich in carbon 
stocks and become an important carbon 
cycle for nature. Carbon stored in peatland 
can be lost from peatland either in the form 
of gas to emission of carbon dioxide (CO2) 
and methane (CH4) or dissolved organic 
carbon. Making drainage on peatland in the 
context of land use change causes the 
process of peat decomposition, where this 
process is the largest source of CO2 
emissions from peatland. 

The argument underlying 
environmentalists and anti-palm NGOs 
criticizes the use of peatland for oil palm 
cultivation. The conversion of peatland 
functions is considered to have an impact on 
increasing GHG emissions which causes 
global warming and climate change which is 
getting worse.  

The NGO allegations are wrong, because 
the presence of oil palm plantations on 
peatland is part of peat restoration while at 
the same time reducing peatland GHG 
emissions. Many studies have also proven 
that GHG emissions produced by oil palm 
plantations cultivated on peatland are 
around 31.4-57 tons CO2/hectare/year, or 
lower than the GHG emissions of secondary 
peat (degraded peat land) which reach 127 
tons CO2/hectare/year. The IPCC study 
(2014) also stated that emissions from the 
peat decomposition process produced by oil 
palm plantations were 40 t CO2/ha/year, 
lower than emissions from the peat 
decomposition process produced by 
plantations on peatland and agriculture on 
peatland both moor or mixed (agroforestry) 
reached 51 t CO2/ha/year. 
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