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Key findings

Vanishing Forests and Rising Emissions:

How the Merauke Food Estate 

Speeds Up the Climate Crisis

The deforestation of 

2 million hectares in 

Merauke has the 

potential to release 

an additional 782.45 

million tons of CO₂ 

emissions, equivalent 

to a carbon loss 

valued at IDR 47.73 

trillion.

A single food estate 

megaproject in 

Merauke could 

worsen Indonesia's 

global emission 

contribution from 2-

3% to 3.96-4.96%, 

e�ectively doubling 

its share.

Assuming Indonesia's 

emission contribution 

increases by 2-3% by 

2050 due to the 

Merauke food estate 

project, the country 

might miss its Net 

Zero Emission target 

for 2050 by 5 to 10 

years.

This surge in 

emissions is starkly 

at odds with global 

e�orts to reduce 

emissions, including 

Indonesia's own 

2050 Net Zero 

Emission target.

Conversely, by 

adopting a 

restorative 

economy, 

Indonesia's global 

emission 

contribution could 

be reduced to 1-2%.

Preserving forests and developing 

sustainable products not only avoids waves 

of deforestation but also positions 

Indonesia as a strategic global carbon sink 

bu�er.

This food 

estate project 

could more 

than double 

Indonesia's 

emissions.
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Hutan Lenyap, Emisi Melejit: 

Food Estate Merauke 

Mempercepat Krisis Iklim

Menghitung emisi karbon 

akibat penebangan hutan

Calculating Carbon Emissions 

from Deforestation

To calculate carbon emissions from each tree felled in the food estate area in Merauke, the 

standard approach commonly used for estimating carbon emissions due to deforestation 

or tree cutting is applied.

First, it is necessary to measure tree biomass to estimate the forest's carbon sequestration 

potential. For above-ground biomass, allometric equations are used, which relate the tree's 

diameter at breast height (DBH), tree height, and species type to estimate above-ground 

biomass (Huy et al., 2016; Karyati et al., 2021; Kenzo et al., 2009). For below-ground biomass, 

root biomass is estimated as a percentage of above-ground biomass, typically around 20-

30% of the total above-ground biomass in tropical forests. One commonly used equation 

for this purpose is:

α
Above-ground	Biomass	=	ß	x	(DBH)

where	ß	and	σ	are	constants	that	depend	on	the	tree	species.
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After calculating the tree biomass, it is converted to carbon by assuming that carbon 

constitutes approximately 45%, 47%, or 50% of the tree's biomass (Zhou et al., 2023). This 

study uses the following formula:

Carbon	=	Biomass	x	0,47

To calculate carbon dioxide emissions, the estimated carbon is converted to CO₂ using a 

conversion factor of 3.67, as recommended by the Working Group on Social Cost of 

Greenhouse Gases, United States Government (see Council, 2013).

	Co 	Emissions	=	Carbon	x	3,672
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Calculating Carbon Emissions 

from the Merauke Food Estate 

Project
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To calculate the carbon emissions resulting from the food estate project in Merauke, we 

begin by establishing basic assumptions related to tree biomass in tropical forests. The 

average biomass per hectare in tropical forests ranges from 200 to 300 tons, depending on 

forest type, tree density, and species. In this simulation, we use an average value of 250 

tons of biomass per hectare. Additionally, carbon is a significant component of biomass, 

with approximately 47% of the total biomass consisting of carbon. After determining the 

carbon content, the next step is to convert it into carbon dioxide (CO₂) emissions. The 

conversion factor used is 3.67, which transforms carbon into Co₂.

The first step in the calculation is to determine the total biomass for the area involved in 

the food estate project, which covers 2 million hectares. Assuming an average biomass of 

250 tons per hectare, the total biomass for this area is 250 tons/hectare multiplied by 

2,000,000 hectares, resulting in 5,000,000 tons of biomass. Next, to calculate the amount 

of carbon in this biomass, we multiply the total biomass by the carbon percentage, which is 

0.47. This results in 235,000,000 tons of carbon. Finally, to calculate the total CO₂ 

emissions, we convert the carbon amount using the conversion factor of 3.67, resulting in a 

total emission of 862,450,000 tons of CO₂.

This simulation shows that deforestation in the 2 million-hectare area for the food estate 

project in Merauke would generate a substantial amount of carbon dioxide emissions, 

approximately 862,450,000 tons of CO₂. This indicates that the project could have a 

significant impact on climate change, especially if not accompanied by mitigation efforts.

Vanishing Forests and Rising Emissions:
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Hutan Lenyap, Emisi Melejit: 

Food Estate Merauke 

Mempercepat Krisis Iklim

Emisi karbon dari penebangan pohon di area 

food estate 2 juta hektar dengan total emisi 

akibat deforestasi di seluruh Indonesia

Calculating Indonesia's Contribution 

to Global Carbon Emissions from 

the Merauke Food Estate Project

To calculate the percentage comparison of carbon emissions from tree cutting in the 2 

million-hectare food estate area with total emissions from deforestation across Indonesia, 

we can use estimates of annual deforestation emissions in Indonesia. Based on previous 

estimates, emissions from the food estate project are approximately 862,450,000 tons of 

CO₂. Meanwhile, annual emissions from deforestation in Indonesia are estimated to range 

from 600 million to 1 billion tons of CO₂. With these figures, we can calculate the 

percentage of food estate emissions in relation to Indonesia's annual deforestation 

emissions, both at the lower bound (600 million tons) and upper bound (1 billion tons).

Documentation by CELIOS/Fiorentina
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Carbon Emissions from Tree Cutting in the 

2 Million-Hectare Food Estate Area Compared

to Total Emissions from Deforestation 

Across Indonesia.
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The estimated carbon emissions resulting from the sugarcane planting project on 2 million 

hectares of land can be calculated by considering the carbon sequestration capacity of 

sugarcane plants and the emissions from previous deforestation. Sugarcane plants have 

the capacity to absorb around 40 tons of CO₂ per hectare per year, although this is lower 

compared to mature trees in natural forests. Assuming that the entire 2 million-hectare 

area is used for sugarcane planting and carbon sequestration occurs annually, the total 

carbon absorption by sugarcane in this area would be 80,000,000 tons of CO₂ per year 

(2,000,000 hectares × 40 tons CO₂/hectare).

Previously, the estimated emissions from tree cutting in the same area were projected to 

reach 862,450,000 tons of CO₂. After accounting for the carbon sequestration by 

sugarcane, the net emissions per year would be 782,450,000 tons of CO₂ (862,450,000 

tons CO₂ minus 80,000,000 tons Co₂).

Next, to calculate the contribution of these emissions to global emissions, we can consider 

two scenarios. In the first scenario, Indonesia's emissions before the food estate project are 

estimated to be 0.8 billion tons of CO₂ (2% of global emissions). After adding the emissions 

from the food estate, Indonesia's total emissions would become 1.58245 billion tons of CO₂ 

(0.8 billion tons CO₂ plus 782.45 million tons CO₂). In the second scenario, Indonesia's 

emissions before the project are 1.2 billion tons of CO₂ (3% of global emissions), which 

would then rise to 1.98245 billion tons CO₂ after adding the food estate emissions.

Thus, the contribution of new emissions from the food estate to global emissions can be 

calculated. In the 2% scenario, the contribution of new emissions is around 3.96% of total 

global emissions, while in the 3% scenario, it increases to around 4.96%. This shows that the 

food estate project will have a significant impact on Indonesia's and global carbon 

emissions, although sugarcane planting may slightly mitigate its impact by sequestering 

carbon each year.

Carbon Emissions from Sugarcane Planting

5

Emisi Karbon dengan Penanaman TebuThe percentage calculation shows a striking result. First, in relation to the lower bound (600 

million tons of CO₂), the food estate emissions represent 143.74%, meaning the emissions 

from this project would more than double the total annual emissions from deforestation in 

Indonesia. Meanwhile, in relation to the upper bound (1 billion tons of CO₂), the percentage 

is still significant, at 86.25%, indicating that emissions from tree cutting in the food estate 

area are nearly equal to or even exceed half of Indonesia's total annual deforestation 

emissions.

This comparison highlights the significant impact of the food estate project on the national 

carbon emissions total. When compared to large-scale deforestation activities in Indonesia, 

such as deforestation in Kalimantan covering 1.4 to 1.7 million hectares or oil palm plantation 

expansion in Sumatra reaching 1.6 to 1.9 million hectares, it shows that this project could 

have a major impact on total national carbon emissions, potentially matching or exceeding 

the annual deforestation emissions across Indonesia.
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With the 2 million-hectare food estate in Merauke, Indonesia’s contribution to global 

emissions could increase from 2-3% to around 3.96-4.96%. This represents an increase of 

about 1.96% - 2.96% of global emissions. This increase is significant, as the addition of just 

one large project could raise Indonesia's contribution to global emissions by up to 3%.

This increase in Indonesia’s contribution due to the food estate project could cause the 

country to miss its 2050 Net Zero Emission target by approximately 4% to 5%. Assuming 

that Indonesia’s emissions contribution increases by 2-3% by 2050 due to the Merauke 

food estate project, Indonesia is likely to miss its Net Zero Emission target by about 5 to 10 

years after 2050.
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Calculating the Carbon Emissions 

Comparison: 

Food Estate vs. Restorative Economy

#
Hutan Lenyap, Emisi Melejit: 

Food Estate Merauke 

Mempercepat Krisis Iklim

To compare the carbon emissions impact between the food estate development scenario 

in Merauke and an alternative restorative economy scenario, we can observe significant 

differences in approaches to natural resources. In the food estate scenario, after 

accounting for the carbon sequestration by sugarcane plants, the net carbon emissions are 

estimated to reach 782.45 million tons of CO₂ per year. If these emissions are calculated in 

financial terms, with a carbon price of Rp61,000 per ton, the total value of carbon emissions 

generated by the food estate project would be around Rp47.73 trillion (782.45 million tons 

of CO₂ x Rp61,000).

In contrast, the restorative economy scenario focuses on the sustainability of forest and 

agricultural ecosystems without damaging forests. In this scenario, no deforestation occurs, 

and the existing forests in the 2 million-hectare area remain intact, continuing to sequester 

carbon. By maintaining trees and developing sustainable forest-based products, such as 

honey, rattan, and seeds, as well as agroforestry-based agriculture, this scenario does not 

generate significant carbon emissions like the food estate project. The restorative economy 

has the potential to preserve the carbon-sequestering function of forests sustainably 

without creating additional emissions that impact the climate.

In the restorative economy scenario, the additional assumption is that the entire 2 million-

hectare area is maintained as natural forest that can absorb carbon. Mature tropical forests, 

such as those found in Papua, have the ability to absorb about 200 tons of CO₂ per hectare 

per year. With 2 million hectares, the annual carbon sequestration from this natural forest 

could reach 400 million tons of CO₂ per year (2,000,000 hectares x 200 tons 

CO₂/hectare/year).

Menghitung perbandingan 

emisi karbon:

 Food Estate vs 

Ekonomi Restoratif

Documentation by CELIOS

7
Vanishing Forests and Rising Emissions:

How the Merauke Food Estate 

Speeds Up the Climate Crisis



When compared to the food estate development scenario, which results in net emissions of 

782.45 million tons of CO₂ after considering the carbon sequestration from sugarcane, the 

restorative economy scenario shows very different results. This scenario not only avoids 

the carbon emissions caused by deforestation but also results in a net carbon 

sequestration of 400 million tons of CO₂ per year. In this case, the restorative economy has 

a positive impact on global emissions reduction, with carbon sequestration that is greater 

than the emissions produced by the food estate.

The environmental impact of both scenarios is significant. The food estate generates 

782.45 million tons of CO₂, while the restorative economy has the potential to sequester 

400 million tons of CO₂ per year, meaning the restorative economy has a far greater and 

more positive environmental impact. The total emissions produced by the food estate 

would be much higher compared to the restorative economy scenario, which not only 

avoids deforestation emissions but also absorbs more carbon.

With the food estate development on 2 million hectares, Indonesia’s contribution to global 

emissions is estimated to increase to around 3.96-4.96%, or double the current 

contribution. This indicates a significant increase in Indonesia’s emissions contribution, 

which contradicts global efforts to reduce emissions. With the development of a 

restorative economy, this scenario would reduce Indonesia’s contribution to global 

emissions to around 1-2%. By preserving forests and developing sustainable products, 

Indonesia would not only avoid emissions from deforestation but also contribute to global 

carbon sequestration.

This comparison emphasizes the importance of a more sustainable approach, where 

natural resources are utilized without damaging existing ecosystems. If the restorative 

economy scenario is applied, Indonesia could avoid the large emissions produced by the 

food estate project, while maintaining ecosystem balance and contributing to climate 

change mitigation.
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