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THE LOOMING 
DEFORESTATION 
THREAT
FROM ENERGY WOOD
PLANTATION

In order to fulfill wood pellet needs for 107 
Coal Power Plants (PLTUs) implementing a 
10% co-firing of wood biomass, Indonesia’s 

state electricity company PT Perusahaan Listrik 
Negara (PLN) will need to procure its wood 
from 2.33 million hectares of energy wood 

plantations annually, which is equal to 35 times 
the land area of Special Capital Region of 

Jakarta. From past experiences with regards to 
the plantation of industrial forests dating back 

to the 1980s, 38 percent of such forest areas are 
actually claimed through deforestation.
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INTRODUCTION

Upon hearing President Joko Widodo’s speech in the 26th 

UN Climate Change Conference of the Parties (COP26) 

in Glasgow, Scotland, on 1 November 2021, one might 

find the impression that things are going fine. While 

other world leaders elaborated on the impacts of climate 

change on their countries, President Jokowi didn’t make 

any remarks on any such impacts on Indonesia. On the 

contrary, he instead displayed a list of success through 

cumulative numbers. Jokowi underlined that in 2020, 

forest fires in Indonesia decreased by 22 percent and 

deforestation rate slowed to its lowest level within the 

past 20 years (Setneg, 2021).

Despite the claim, deforestation is actually not going 

to end in the Republic. The Minister of Environment 

and Forestry, Siti Nurbaya, stressed on this a day after 

Indonesia and 144 other countries signed the Glasgow 

Leaders’ Declaration on Forests and Land Use. Siti 

called the declaration a coercion on Indonesia to 

eliminate deforestation by 2030. Siti tweeted on her 

social media platform, “The massive developments of 

President Jokowi must not be halted under the guise 

of carbon emission or deforestation”. (Nurbaya, 2021).

Instead of completely stopping deforestation in 

accordance with the stipulation of the Glasgow 

Leaders’ Declaration, Indonesia is relying on net carbon 

absorption programmes on the forestry and land use 

sector. Minister Siti called it Indonesia’s Forestry and 

Other Land Uses (FOLU) Net Sink 2030, referring to 

a target condition in 2030 where the FOLU sector 

absorbs more greenhouse gas than it is emitting. The 

net amount of greenhouse gas set to be achieved is 

-140 million tonnes of carbon dioxide equivalent (CO2e).

According to Minister of Environment and Forestry 

Decision Letter No. 168 Year 2022 on Indonesia’s FOLU 

Net Sink 2030 for Climate Mitigation, there are eleven 

work goals introduced to measure the achievement of 

Nationally Determined Contribution (NDC). However, 

Minister Siti indicates that there are four main 

strategies to curb greenhouse gas emissions by 2030, 

which are deforestation prevention; sustainable forest 

conservation and maintenance; peatland protection 

and restoration; and carbon absorption enhancement.

Despite the claim, 
deforestation is actually
not going to end in the 

Republic. The Minister of 
Environment and Forestry,

Siti Nurbaya, stressed on this 
a day after Indonesia and
144 other countries signed 

the Glasgow Leaders’ 
Declaration on Forests and 

Land Use.

This FOLU Net Sink 2030 operation plan is criticized 

due to it focusing only on natural forest protection in 

areas with a Location Priority Index (IPL) scale of 7-9, 

corresponding to natural forest with high or extremely 

high risk. About 2.78 million hectares of natural forest 

area fall into these categories. Meanwhile, based on 

NDC and FOLU Net Sink targets, the cumulative area 

on which deforestation is allowed in 2013-2024 and 

2030 are, respectively, 5.11 million hectares and 7.26 

million hectares for NDC, and 3.142 million hectares 

and 4.22 million hectares for Long-Term Strategy for 

Low Carbon and Climate Resilience (LTS-LCCR).

In order for Indonesia’s FOLU Net Sink to be achieved, 

there should have been no room for deforestation 

up to 2030. For FOLU Net Sink 2030 to achieve the 

desired target, protection efforts for natural forests 

must be expanded to include areas with an IPL index 

of 5-6 (natural forest with moderate and slightly high 

risk). Optimization on protection and conservation 

of remaining forests shall therefore be prioritized as 

key steps in achieving FOLU Net Sink 2030. This is 

important, as 9,479,987 hectares of natural forest 

remains unprotected, and is therefore vulnerable to 

deforestation and degradation.
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In NDC‘s first document in 2016, total targeted annual 

deforestation rate is capped at 450 thousand hectares 

for 2013-2020 and 325 thousand hectares for 2020-

2030. On 21 July 2021, Ministry of Environment and 

Forestry submitted an Updated NDC to the United 

Nations Framework Convention on Climate Change 

(UNFCCC). There is no change in targets with regards 

to greenhouse gas emission reduction or deforestation 

rate in the Updated NDC.

Indonesia later submitted an Enhanced NDC to the 

UNFCCC secretariat on 23 September 2022, 46 days 

before the 27th UN Climate Change Conference in 

Sharm el-Sheikh, Egypt. In this Enhanced NDC, Indonesia 

increases its unconditional greenhouse gas emission 

target to 31.89 percent from the previous 29 percent, 

and its conditional contribution to emission reduction 

to 43.20 percent from the previous 41 percent.

It is not only the emission reduction target that was 

changed in the latest NDC; the deforestation rate 

target was changed, too. With regards to unconditional 

deforestation rate for 2013-2020, the annual 

deforestation rate limit has changed from 450 thousand 

hectares to 459 thousand hectares. Meanwhile, for 

2020-2030, the number changed from 325 thousand 

hectares to 359 thousand hectares. Both numbers 

clearly indicate an increasing deforestation quota. 

According to the NDC Implementation Roadmap, 

deforestation is defined as changes in forest cover from 

natural forest area to non-natural forest area.

This potential for deforestation is exacerbated by the 

intention of PT Perusahaan Listrik Negara, as a part of 

the energy sector which contributes a significant part 

of Indonesia’s emission, to support the government’s 

commitment in reducing carbon emission. In PT PLN’s 

2021-2030 Electricity Procurement Plan, it is mentioned 

that one of PLN’s strategies is the use of biomass fuel as 

an energy source. To that end, PLN has been fervently 

promoting co-firing, or the burning of biomass fuel 

alongside coal, in several Coal Power Plants (PLTU).

PLN sees biomass co-firing as a cheap solution to 

reduce emission from the power generation sector. 

This has several rationales: first, the calculated emission 

of burned biomass will not be attributed to the power 

generation center; it will instead be attributed to the 

forestry sector. Second, biomass co-firing does not 

generally require significant investment, especially 

considering that the biomass procured for 5 percent 

co-firing comes from municipal waste and plantation 

waste. As of May 2022, PLN has implemented co-firing 

in 32 coal power plant units, making use of waste such 

as sawdust, wood chips, corncobs, palm shells, empty 

fruit bunches, and waste pellets (PLN, 2022a).

3
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PLN claims that biomass co-firing can meet the target 

of new and renewable energy in the national energy 

mix of 23 percent by 2025. PLN requires the biomass 

to be supplied in a large and sustained amount. PLN’s 

initial estimate indicates that to sustain 10 percent 

biomass co-firing in 52 locations, on an annual basis 

it will need to procure 8 million tons of biomass from 

energy wood plantations and 900 thousand tons from 

waste. Whereas according to Trend Asia’s calculation, 

assuming the use of wood pellet biomass for 10 

percent co-firing, these 107 PLTU units will require a 

total of 10.23 million tons of biomass per annum.

Such an enormous amount of biomass can only be 

procured from a mass-scale wood plantation, for 

example from companies overseeing energy wood 

plantation (hutan tanaman energi, HTE). Trend Asia 

estimates that the total HTE area required is at least 2.33 

million hectares, or 35 times the land area of the Special 

Capital Region of Jakarta. Developing such an extensive 

HTE area risks acelerating deforestation. Indeed, the 

development of industrial timber plantations (hutan 

tanaman industri, HTI) has demonstrated this exact 

tendency, with MapBiomas Indonesia data indicating 

that out of total HTI cover in 2019, 38 percent is 

claimed through clearing of natural forest.

Trend Asia’s further calculation finds that further HTE 

developments to fulfill the 10 percent biomass co-

firing target in 107 PLTU units carries with it the risk 

of accelerated deforestation rate, from as low as 630 

thousand hectares per annum to as high as 2.1 million 

hectares per annum. The discrepancy between these 

estimates stem from the type of timber trees planted 

in the HTE. There are six possible HTE scenarios based 

on different trees planted by researches: acacia (Acacia 

Mangium), red calliandra (Calliandra Calothyrsus), 

gamal (Gliricidia Sepium), eukaliptus pelita (Eucalyptus 

Pellita), turi (Sesbania Grandiflora), and lamtoro gung 

(Leucaena leucocephala). Researchers have calculated 

that among the tree types, planting lamtoro gung will 

result in least deforestation, whereas planting gamal 

will result in most deforestation (further details in the 

Discussion section).

At the time of publication of this study, the government 

had not issued any legal umbrella for the biomass co-

firing program. Discussions on the Minister of Energy and 

Mineral Resources’ regulations are mostly still focusing 

on the issue of biomass prices and whether or not it is 

mandatory to implement this policy. PLN as the executor 

of biomass co-firing issued PLN Director Regulation 

No. 01/2020 on Guidelines for the Implementation of 

Co-firing in Coal Power Plants with Biomass Fuel. This 

regulation covers procurement, the highest benchmark 

price, and the quantity and quality of biomass.

The formulation of biomass prices is crucial, as it is 

related to competition with coal prices. On one hand, 

there is a demand for biomass prices to be equal with 

or cheaper than coal purchase price, which in 2020 

was estimated at Rp917.18 per kilogram (PLN, 2020b). 

On the other hand, high demand for modern biomass 

such as wood pellets and solid pickup fuel (RDF) from 

abroad will keep the biomass price high. 

In the United States, the highest price of biomass 

as of March 2022 is for waste or leftovers of wood 

products manufacturing, which is valued at US$36.32 

(approximately Rp565 thousand) per ton. Sawmill 

waste is the second-highest valued biomass at 

US$34.94 (approximately Rp543 thousand) per ton. 

Logs or pulpwood followed in third place at US$31.65 

(approximately Rp492 thousand) per ton. For raw 

biomass from other wastes, the price is set at US$28.47 

(approximately Rp443 thousand) per ton.

As for Indonesia, based on a search by Trend Asia in 

Indramayu, West Java, sawdust at sawmills is priced at 

Rp100-110 thousand per ton. This balloons to Rp600 

thousand per ton when purchased by PLN. According to 

Trend Asia estimates
that the total HTE area 
required is at least 2.33 

million hectares, or
35 times the land area

of the Special Capital Region 
of Jakarta. Developing such 
an extensive HTE area risks 
acelerating deforestation. 
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DEFORESTATION
IS ACCELERATING

Trend Asia’s study on the biomass co-firing policy in 

Indonesian PLTU units critically examines PLN’s decision 

to implement the policy. In this study, Trend Asia 

mapped current condition of co-firing implementation 

by examining several official documents belonging to 

the government and enterprises. Another section of the 

research provides a future outlook of the situation, using 

various assumptions to estimate the total plantation 

area required to fulfill biomass supply needs for 52 PLTU 

locations (107 units) implementing co-firing.

This study assumes the wood pellets selected by PLN 

to be mixed with coal in 52 PLTU locations until 2025. 

The reason for choosing wood pellets is because 

the continuous demand for biomass will be fulfilled 

from energy wood plantations (HTEs). In addition, 

a wood pellet industry is already operating in the 

country, albeit still at a reduced scale. According to 

data from Directorate of Production Forest, Ministry 

of Environment and Forestry, in 2020, there are 

14 companies currently overseeing energy wood 

plantations, and 18 other companies are planning to 

follow suit (Widjanarko, 2020).

The calorific value of wood pellets is also comparatively 

high at 4,200 kilocalories per kilogram (kcal/kg), 

compared to the average calorific value of coal, 5,311 

kcal/kg. In addition to wood pellets, PLN also performs 

co-firing with wood chips, solid recovered fuel, palm 

shells, empty bunches, sawdust, and rice husks. 

However, various media reports have indicated that 

these biomass are not seamlessly supplied. For example, 

PLTU Sintang Units 1,2, and 3 in West Kalimantan 

admitted that they were unable to procure sufficient 

supply of palm shells several times a year. There are 

concerns that these palm shells are sold to foreign 

markets due to larger profitability (Betahita, 2021).

Similar issues on the inconsistent supply of biomass for 

co-firing is also experienced by PLTU Jeranjang Units 1 

and 3 in Lombok, West Nusa Tenggara, which use rice 

husks. After one year of use, PLTU Jeranjang decided to 

stop using rice husks, which supply is seasonal in nature 

and has a low calorific value of merely 2,000 kcal/kg, far 

below that of low calorie coals. A similar situation also 

happened at PLTU Ropa Units 1 and 2 in Ende, East Nusa 

Tenggara, which uses dry grass pellets (Betahita, 2021).

In calculating the need for wood pellets, this study uses 

the following assumptions: that the average efficiency 

of a PLTU unit is 33 percent, 1 kilowatt hour is equal to 

3,600 kiloJoules, and 1 kcal/kg is equivalent to 4.1868 

kiloJoules per kilogram. From the calculation, it is 

found that to produce 1 megawatt hour of electricity, 

620.4 kilograms of wood pellets will be required. If this 

result is multiplied by the power generation capacity of 

information from the public, the sawdust price will reach 

Rp2,000 per kilogram (Rp2 million per ton) by the time it 

arrives at the PLTU. PLTU Indramayu is a coal-fired power 

plant owned by PT Pembangkitan Jawa Bali, a subsidiary 

of PT PLN, which implements biomass co-firing.

Meanwhile, PLTU Sintang (3x7 megawatts) in Anggah 

Jaya, Sintang District, Sintang Regency, West Kalimantan 

has been implementing the co-firing method for the past 

two years using palm shells. The power plant, which is 

owned by PT Indonesia Power, a subsidiary of PLN, burns 

13,500 tons of coal and 1,500 tons of palm shells per 

month. The palm shell biomass is obtained from several 

suppliers at a price of Rp750 thousand per ton.

***

For example, PLTU Sintang 
Units 1,2, and 3 in

West Kalimantan admitted 
that they were unable

to procure sufficient supply 
of palm shells several times
a year. There are concerns 

that these palm shells
are sold to foreign markets 
due to larger profitability

(Betahita, 2021).
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the PLTU units, the rate of co-firing, and the number 

of hours per year, one will obtain the amount of wood 

pellets needed annually. In this case, the wood pellet 

needs for 107 coal-fired power plants with 10 percent 

co-firing with a total power of 18,808.8 megawatts is 

10,228,679 tons per annum.

Such a large demand for wood pellets cannot be 

reliably met by the domestic industry, which currently 

only yields an annual production capacity of below 

1 million tons. Even worse, the majority of domestic 

production of wood pellets is to cater for foreign 

demand. Thus, PLN’s biggest hope to fulfill its wood 

pellet needs can only be reliably met from energy wood 

plantations. In a PLN press release on 30 March 2022, 

it was declared that to ensure the sustained supply of 

co-firing biomass, in the long term PLN is to cooperate 

with the State Forestry Public Company (Perhutani) and 

PT Perkebunan Nusantara III (PTPN Group).

Press release for the pilot project indicated that 

Perhutani supplies 11,500 tons of biomass for PLTU 

Similar issues on the inconsistent 
supply of biomass for co-firing

is also experienced by PLTU 
Jeranjang Units 1 and 3 in 

Lombok, West Nusa Tenggara, 
which use rice husks. After one 

year of use, PLTU Jeranjang 
decided to stop using rice husks, 

which supply is seasonal in nature 
and has a low calorific value of 
merely 2,000 kcal/kg, far below 

that of low calorie coals.
A similar situation also
happened at PLTU Ropa

Units 1 and 2
in Ende, East Nusa Tenggara, 
which uses dry grass pellets

(Betahita, 2021).

10% Co-firing 5% Co-firing 1% Co-firing Per annum (in hectares) Adjusted for rotation (in hectares)

CO-FIRING TARGET OF 52 PLTUs PLANTATION AREA

Acacia
Rotation period 5 years

Plantation area 71% 

275.880 ha 
55.176 ha1.379.399 ha
275.880 ha

551.760 ha 

2.758.799 ha

Eukaliptus Pelita
Rotation period 5 years

Plantation area 71% 

264.690 ha 
52.938 ha1.323.448 ha
264.690 ha

529.379 ha 

2.646.896 ha

Red Calliandra
Rotation period 1,5 years

Plantation area 71% 

662.995 ha 
132.599 ha994.492 ha
198.898 ha

1.325.989 ha 

1.988.984 ha

Turi
Rotation period 3 years

Plantation area 71% 

368.330 ha 
73.666 ha1.104.991 ha
220.998 ha

736.661 ha 

2.209.982 ha

Gamal
Rotation period 5 years

Plantation area 71% 

552.495 ha 
110.499 ha2.762.477 ha
552.495 ha

1.104.991 ha 

5.524.954 ha

Lamtoro
Rotation period 4 years

Plantation area 71% 

207.186 ha 
41.437 ha828.743 ha
165.749 ha

414.372 ha 

1.657.486 ha
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Pelabuhan Ratu per annum. As for PLTU Rembang, 

Perhutani supplies 14,300 tons of calliandra and gamal 

wood chips per annum. Through the same business 

scheme, Perhutani will build a processing plant in the 

Rembang area, Central Java (PLN, 2022b). In addition, 

PLN also invites the surrounding communities to plant 

biomass plants for co-firing raw materials on their 

own land.

Trend Asia attempted to calculate the area of HTE 

land required in order to fulfill the wood pellet needs 

of the 107 PLTU units. There are six HTE scenarios 

based on the types of plants used by researchers. The 

six types of wood trees refer to the recommendations 

of the Forestry Research and Development Agency, of 

the Ministry of Environment and Forestry, which are 

acacia (Acacia Mangium), red calliandra (Calliandra 

Calothyrsus), gamal (Gliricidia Sepium), eukaliptus 

pelita (Eucalyptus Pellita), turi (Sesbania Grandiflora), 

and lamtoro gung (Leucaena Leucocephala).

For the first scenario of acacia plantation, the 

calculation works by dividing the wood pellet needs 

of each PLTU by the expected annual production of 

acacia wood pellets. The productivity of acacia tree 

is assumed at 30.04 cubic meters per hectare per 

annum, and the production of acacia wood pellets 

is 18.54 tons per hectare per annum. Thus, the total 

area needed for acacia plantation is 551,760 hectares 

per annum. Since acacia has a 5-year crop rotation, 

the total acacia plantation area is 2,758,799 hectares. 

However, as only 71 percent of the plantation land 

can be used for planting the trees, total acacia HTE 

concession area is calculated at 3,885,632 hectares.

Similar calculation is also applied to the other five 

scenarios. As a result, the total planting area for red 

calliandra is 1,988,984 hectares with a concession 

area of 2,801,385 hectares; the total planting area 

for gamal is 5,524,954 hectares with a concession 

area of 7,781,626 hectares. The total planting area 

for eukaliptus pelita is 2,646,896 hectares with a 

concession area of 3,728,023 hectares. The total 

planting area of turi is 2,209,982 hectares with a 

concession area of 3,112,650 hectares. The total 

planting area for lamtoro gung is 1,657,486 hectares 

with a concession area of 2,334,488 hectares.

“

“
ENERGY WOOD PLANTATION 

CONCESSION
(IN HECTARES)

3.885.632 ha

1.942.816 ha

388.563 ha

7.781.626 ha

3.890.813 ha

778.163 ha

3.112.650 ha

1.556.325 ha

311.265 ha

2.801.385 ha

1.400.693 ha

280.139 ha

3.728.023 ha

1.864.011 ha

372.802 ha

2.334.488 ha

1.167.244 ha

233.449 ha

Acacia

Gamal

Turi

Red Calliandra

Eukaliptus Pelita

Lamtoro

Thus, PLN’s biggest
hope to fulfill its wood pellet 

needs can only be reliably 
met from energy wood 

plantations. In a PLN press 
release on 30 March 2022, it 
was declared that to ensure

the sustained supply of
co-firing biomass, in the long 

term PLN is to cooperate 
with the State Forestry Public 

Company (Perhutani) and 
PT Perkebunan Nusantara III 

(PTPN Group).

10% Co-firing 5% Co-firing 1% Co-firing

CO-FIRING TARGET OF 52 PLTUs
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1.048.344 ha
524.172 ha
104.834 ha

Acacia

2.099.483 ha 
1.049.741 ha
209.948 ha

Gamal

839.793 ha
419.897 ha
83.979 ha

Turi

755.814 ha
377.907 ha
75.581 ha

Red Calliandra

1.005.820 ha
502.910 ha
100.582 ha

Eukaliptus Pelita

629.845 ha
314.922 ha
62.984 ha

Lamtoro

POTENTIALLY DEFORESTED AREA, 
ASSUMED AT 38 PERCENT OF TOTAL 
PLANTATION AREA (IN HECTARES)

10% Co-firing 5% Co-firing 1% Co-firing

CO-FIRING TARGET OF 52 PLTUs

POTENTIALLY DEFORESTED AREA FOR DIFFERENT FOREST TYPES UNDER 10% CO-FIRING (IN HECTARES)

Primary Dryland Forest

Secondary Dryland Forest

Primary Swamp Forest

Secondary Swamp Forest

Primary Mangrove Forest

Secondary Mangrove Forest

TOTAL

Forest Type Acacia Gamal TuriRed 
Calliandra

Eukaliptus 
Pelita Lamtoro

112.127

567.244

18.955

338.331

1.749

9.937

1.048.344

224.554

1.136.000

37.962

677.564

3.503

19.900

2.099.483

89.821

454.400

15.185

271.026

1.401

7.960

839.793

80.839

408.960

13.666

243.923

1.261

7.164

755.814

107.579

544.235

18.187

324.607

1.678

9.534

1.005.820

67.366

340.800

11.388

203.269

1.051

5.970

629.845

POTENTIALLY DEFORESTED AREA,
ASSUMED AT 38 PERCENT OF TOTAL 
PLANTATION AREA (IN HECTARES)

Proportionally Multiplied Percentages

Percentage of Deforestation on HTI Concession Area

TOTAL
100%

TOTAL
38%

54.1%

20.6%

10.7%

4.1%

0.9%

0.4%

0.2%

0.1%

32.3%

12.3%

10.7%

0.7%

Primary Dryland Forest

Secondary Dryland Forest

Primary Swamp Forest

Secondary Swamp Forest

Primary Mangrove Forest

Secondary Mangrove Forest

FOREST TYPE
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The extent of the concession land required for these 

HTEs raises concerns about the clearing of natural 

forests, a.k.a. deforestation. This concern arises from 

the experiences relating to the development of HTIs 

thus far. To calculate the deforestation potential, 

the researchers refer to MapBiomas Indonesia Data 

Collection 1.0 on Annual Land Cover 2000-2019, 

accessed 18 June 2022. According to MapBiomas, 

out of the total HTI cover area in 2019 of 3,500,622 

hectares, 38 percent or 1,330,236 hectares were 

claimed through deforestation.

This 38 percent figure is used as a benchmark in 

estimating the total area of natural forest that may 

be converted into HTE. This, applying the number 

to the estimated concession areas above, potentially 

deforested area from acacia HTEs is 38 percent 

of the total plantation area adjusted for rotation 

(2,758,799 hectares), that is, 1,048,344 hectares. In 

the same fashion, potentially deforested area from red 

calliandra HTEs is 755,814 hectares, then 1,005,820 

hectares for eukaliptus pelita, and 839,793 hectares 

for turi. Gamal, with largest total plantation area, 

correspondingly has the largest potentially deforested 

area from its HTEs, at 2,099,843 hectares. In contrast, 

lamtoro gung has the smallest potentially deforested 

area of 629,845 hectares.

Natural forest consists of seven classes with differing 

emission factor values. Primary dryland forest has 

the highest emission factor value of 375.70 tons per 

hectare (tons/ha), followed by primary mangrove forest 

(309.62 tons/ha), and primary swamp forest (303.53 

tons/ha). Then there is secondary dryland forest (263.29 

tons/ha), secondary swamp forest (249.62 tons/ha), 

secondary mangrove forest (131.59 tons/ha), and at 

the bottom of the list is plantation (100.4 tons/ha). 

The emission factor values are taken from the second 

document of “National Forest Reference Level for 

Deforestation, Forest Degradation and Enhancement 

of Forest Carbon Stock, 2022”.

Regarding the percentage of potential deforestation in 

each type of natural forest in HTI concessions, this study 

uses 2020 data taken and processed from the Ministry 

of Environment and Forestry’s WebGIS platform. These 

figures are converted into a proportional percentage, 

and thus the percentage of potential deforestation 

in primary dryland forest is 10.7 percent; secondary 

dryland forest 54.1 percent; primary swamp forest 1.8 

percent; secondary swamp forest 32.3 percent; primary 

mangrove forest 0.2 percent; and secondary mangrove 

forest 0.9 percent.

Multiplying the percentages with the deforestation 

potential for the HTE of certain tree types will give 

us the potentially deforested area for each types 

of natural forests. For example, the deforestation 

potential for primary dryland forest as a result of 

acacia HTE is 10.7 percent of the total potentially 

deforested area for acacia of 1,048,344 hectares; that 

is, 112,127 hectares. The same for the other five types 

of natural forests can be obtained in the same manner, 

and then we repeat the calculation for other HTE tree 

type scenarios: red calliandra, gamal, eukaliptus pelita, 

turi, and lamtoro gung.

This deforestation potential on each of the natural 

forests will undoubtedly raise concerns on the 

disappearance of natural forests. This is further 

aggravated by a study conducted by Yayasan Madani 

Berkelanjutan, which found from a 2019 data of 

natural forests that 9,479,987 hectares of natural 

forest area has yet to be protected under the Indicative 

Map for Suspension of New Permit Issuances (PIPPIB). 

Out of these 9.48 million hectares, 1.39 million 

hectares comprise of primary forests, which must be 

incorporated immediately into PIPPIB. In addition, more 

than 8 million hectares comprise of secondary natural 

forests (Madani, 2021).

It is found that out of these natural forest areas 

requiring immediate protection from PIPPIB, the largest 

portion of these is hosted in Maluku with 1,111,517 

hectares. Papua followed with a total unprotected 

natural forest area of 1,077,267 hectares, then Central 

Sulawesi with an area of 967,221 hectares. Next 

is East Nusa Tenggara (626,429 hectares), Central 

Kalimantan (616,631 hectares), West Papua (610,628 

hectares), East Kalimantan (583,528 hectares), North 

Maluku (558,442 hectares), West Kalimantan (485.257 

hectares), Southeast Sulawesi (453,975 hectares), 

North Kalimantan (356,865 hectares), West Sumatra 

(316,006 hectares), and Aceh (290,366 hectares).

***
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In the context of
biomass production

for energy generation,
the government has paved

a way through
the Job Creation Law
that introduces multi-

business licensing
in the forestry sector.

This multi-business licensing 
allows businesses to 

develop various business 
models within a single 

forest use concession area; 
for example, combining 
energy plantations with 
environmental service 

plantations. This convenience 
may result catastrophe 

without sufficient oversight 
from the state and a 

broad access for public 
participation.

10

biomass production in a large scale and on land with 

weak ownership protection, as this may result in 

adverse effects, such as damage to ecosystems, food 

and water, as well as on local life and the rights of 

indigenous peoples. (IPCC, 2022b).

HTE development may also result in deforestation or 

clearing of natural forests. Referring to Indonesia’s 

MapBiomas data that 38 percent of the total HTI 

cover area in 2019 is claimed through deforestation, 

Trend Asia calculates the HTE deforestation potential 

PLN’s claim on wood pellet biomass co-firing as a 

clean and sustainable solution for energy transition 

is unfounded. Trend Asia’s calculation found that 

this will result in a massive demand for energy wood 

plantation to supply the wood pellet biomass necessary 

for the operation of 107 PLTU units in 52 locations 

that implement co-firing. Planting gamal for these 

HTEs will require the most expansive concession area 

of 7,781,626 hectares, while planting lamtoro gung 

requires least expansive concession area of 2,334,488 

hectares.

Even at its lowest projection, at 2,334,488 hectares, 

this is equal to 35 times the area of Special Capital 

Region of Jakarta, or 3,270,000 football fields. In an 

environment of non-transparent land governance 

and land competition for other commodities, finding 

or expanding land becomes an arena for authority, 

politics and financial power struggle which results 

in corruption and losses for the nation as a whole. 

With such a history of forest and land governance in 

Indonesia, the possibility of forest and land allocation in 

a massive scale, and the associated immense emission 

potential from FOLU sector, any claims on the use of 

wood pellet biomass as a clean and sustainable energy 

source can immediately be rendered baseless.

In the context of biomass production for energy 

generation, the government has paved a way through 

the Job Creation Law that introduces multi-business 

licensing in the forestry sector. This multi-business 

licensing allows businesses to develop various business 

models within a single forest use concession area; 

for example, combining energy plantations with 

environmental service plantations. This convenience may 

result in catastrophe without sufficient oversight from 

the state and a broad access for public participation.

Land struggle is also bad news for farmers, indigenous 

peoples and residents dependent on land and forests. 

While the Intergovernmental Panel on Climate Change 

(IPCC) report in 2022 indeed highlights the major 

contribution biomass may play in the decarbonization 

process in 2050, it also warns against the haphazard 

CONCLUSION “

“
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arising from HTE developments. The result is that 

gamal HTE plantation infers a potentially deforested 

area of 2,099,843 hectares, while the same for acacia 

is 1,048,344 hectares, eukaliptus pelita 1,005,820 

hectares, red calliandra 755,814 hectares, turi 839,793 

hectares, and lamtoro gung 629,845 hectares.

The carbon dioxide (CO2) released to the atmosphere 

as a result of deforestation does not necessarily be 

absorbed by the newly planted energy plantation trees. 

Reports from Chatham House, England in 2017 titled 

Woody Biomass for Power and Heat: Impacts on the 

Global Climate also rejected the argument supporting 

forest biomass as carbon neutral. Conversely, according 

to the research, burning of forest biomass creates 

“carbon debt” or excess carbon in the atmosphere. 

The duration of this carbon debt can last several years 

to several decades, depending on the biomass material.

This fact, however, does not stop the Indonesian 

government from boosting biomass production, with 

a conditional production target of 9 million tons per 

annum. This biomass production target is delineated in 

the emission reduction strategy for the energy sector, 

as contained in the Enhanced National Determined 

Contribution (ENDC) 2022 document, as part of 

renewable energy. Still in the same document, in the 

forestry sector, the targeted conditional total annual 

deforestation rate for 2020-2030 actually increased to 

359 thousand hectares per annum. This figure is higher 

than the scenario in the preceding Updated NDC of 

325 thousand hectares per annum. Ultimately, emission 

reduction strategies within the energy and forestry 

sector actually contradict the more aggressive emission 

reduction target contained in the ENDC document.

If the government is serious in its commitment for 

energy transitions towards a clean, fair and sustainable 

energy transition, this biomass co-firing policy must 

be stopped. This will necessitate the revocation of 

incentive policies for opening HTEs, as this encourages 

deforestation. Protection of natural forests, either inside 

or outside forest areas, must be prioritized, as forests 

are an important ecosystem for carbon absorption, in 

order to reduce emissions and combat climate change. 

The Indonesian government must prove its commitment 

in clean energy transition by beginning to shift its focus 

towards incentives and other financing assistances for 

communities developing clean and renewable energy 

solutions.

***
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MAP OF BIOMASS-HTE SUPPLIERS

COMPANIES CURRENTLY DEVELOPING BIOMASS PLANTATION; TOTAL PLANTATION AREA 156.032 ha.

COMPANIES PLANNING TO DEVELOP BIOMASS PLANTATION; TOTAL PLANNED AREA 46.000 ha.

PT Korintiga Hutani  •
   Luas 50,628 ha

• PT E Greendo •

PT Hutan Ketapang Industri  •
Luas 13,405 ha

PT Gambaru Selaras Alam  •
Luas 1,338 ha

PT Muara Sungai Landak  •
Luas 8,782 ha

PT Inhutani III Nanga Pinoh  •
Luas 10,500 ha

PT Bhatara Alam Lestari  •

PT Nityasa Idola  •
Luas 5,000 ha

PT Daya Tani Kalbar  •

• PT Jhonlin Agro Mandiri
   Luas 7,384 ha

• PT Inhutani II Senakin
   Luas 7,500 ha

• PT Inhutani III Unit Pelaihari
   Luas 4,500 ha

• PT Dharma Hutani Makmur
   Luas 7,500 ha

• PT Inhutani I Tanah Grogot

• PT Hutan Mahligai
   Luas 100 ha

• PT Belantara Pusaka
   Luas 500 ha

• PT Oecanias Timber Product
   Luas 3,000 ha

• PT Bara Indoco
   Luas 16,702 ha

• PT Bio Energy Indoco
   Luas 5,377 ha

PT Gema Nusantara Jaya

PT Kirana Cakrawala

PT Hijau Arta Nusa
Luas 10,001 ha

PT Aceh Nusa Indrapuri
Luas 10,000 ha

PT Ciptamas Bumi
Luas 2,963 ha

Perum Perhutani
Luas 13,860 ha • PT Usaha Tani Lestari

   Luas 11,800 ha

• PT Wono Indo Niaga

• PT Selaras Inti Semesta
   Luas 3,525 ha

• PT Wanamulia Sukses  
   Sejati Unit I dan II
   Luas 500 ha

PT Sadhana Arifnusa
Luas 2,767 ha

• PT Bangkanesia
   Luas 5,000 ha

• PT Istana Kawi Kencana
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