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#EnergyofLife



PLN

Energi Primer

Danantara

Indonesia ENDC 2030 Targets - Energy Sector

2

— Indonesia
ZEOIP C?HG GHG Emission in 2030 EmISSIPn
mission Reduction
(Million Ton
Co,e) m--m The government has set a 2030 eNDC target for the energy
1. Energy 453.2 1669 1311 1223 | 358 laae sector, with co-firing—the partial replacement of coal with
2. | Waste 88 296 | 256 | 253 | 40 | 1453 biomass in coal-fired power plants—as one of the GHG
3. |IPPU 36 70 63 | 61 7 19 emission reduction programs. The national target is to
4. | Agriculture 111 120 | 110 | 108 | 10 !12 utilize 9 million tons of biomass by 2030.
FOLU 1729

-m-

Enhanced NDC 2030
Energy Sector
B [ — |
358 million ton CO2
l ¥
LOW CARBONFUELS MINE RECLAMATION
TECHNOLOGY 5.84 million ton CO2 Assumptions used for projected BAU and emission reduction
(unconditional/CM1 and conditional/CM2 reduction)

181.45 million ton CO2 1683 millonton COZ
21.53 millionton CO2
l l 3 for all sector categories (Energy, Waste, IPPU, Agriculture, and FOLU)

Annex 1
Enhanced Nationally Determined Contribution (NDC)
Republic of Indonesia
MITIGATION

‘132.25 million ton coz‘

Note:

million ton

JCMIndonesia 0.032

#EnergyofLife

Source : EBTKE, KESDM

million ton Activity millionton Activity millionton Activity
coz oz coz coz | M :Courerleasure T e
Erersy 14 | ApNER e TGP 742 Relswichng o4 WSl C eu ow om
Management on 1 Renewable Energy (RE)
[ Effici t 83.84 | Transportation - - Additional RE in Power according to no additional RE PP Installed RE 20,923  Similar actions with
iciency & ) & Rooftop PV, Solar 27.59 New Gas PP 14.12 Sector RUPTL since 2010 CM1 but with further
Household Utensils PPRU : ‘ - Solar rooftop, PV *Wilus and Hydro no solar roof top Installed RE 15,483  enhanced/ expanded
Ereray Sai 176 ' OiltoLPG 15.39 *Wilus, Off grid RE program MW utilisation of RE
Sonlerggoad ng . Hydropower PPU, Conversion - Biofuel 400,000 KL FAME in 18 million KL FAME
ar Off Grid NRE PP Bdn. e a0
| Lamp Natural Gas for 0.003 - Cofiring no-cofiring program Biomass utilisation
i i local public 9 Mton
\E‘eﬁc 723 Blofuel 47.53 transﬁortation - Direct Utilisation of Biomass and no-direct utilisation 333,776 BOE
e Biogas for off-grid power generation program
Energy Efficiency 3.23 Direct Utilization 0.44
g‘;’;‘n’zme"”m ( City Gas Network 1.29 Sumber : Enhancednationally Determined Contribution (ENDC) Republic of Indonesia (2022)
Cofiring 8.88
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¥ Indonesia Bloenergy is a pillar of the decarbonization stage at PLN Group,

becoming an energy transition program to reduce the use of some fossil
fuels at PLN Group Power Plants.

Aspira

Net Zero Emission at 2060

Shifting away from dependence on high-carbon energy sources

Growth is supported by the
development of new technologies and

Short-Term Goal (2021-2030): Long Term Target (2031-2060): Developing supporting
Meet the NDC Targets Net Zero Emissions technologies and ecosystems
Hydro and Geothermal Renewable Energy
NN IEEI I EIE IS S S S .y B S Electric Vehicle
Dedieselization + Battery Storage
Coal Power plant retirement Solar Power plant
Other renewable energy
Biomass Cofiring I = == == Cofiring Hidrogen .~ — ™ *) Energy as a Service
_— _— | _— | _— | _— —-_— L —_— _— _— _— _— _— _— _— _—
Energy Eficiency & S .
Carbon Capture Utilization & Storage
Reduce Grid (osses ptu (CCUSZ) | g REC1 / Carbon credits
Gas expantion Emissions trading scheme

Clean Coal Additional CFPP Retirement

@ Building internal capabilities and new technologies supported by innovation, funding and policies

A total investment of over 700 Billion USD is required to achieve Net Zero Emissions by 2060.

*) hydrogen, is categorized as a new energy source and has not yet entered the commercialization phase until 2030.

, The roadmap includes studies and support for pilot projects involving renewable energy-based power sources, including
#EnergyofLife bioenergy. Sumber: PLN Pusat
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Current Biomass Utilization and Remaining Availability (in Tons) o

Industry
12,893,749
|
Existing Utilization

22,816,720 Export
Total existing . 8,027,779

1
Co-Firing

o . . 1,624,888
Utlllzatlon IS 30’7 ! Biomass Power Plant (PLTBm)
Biomass Availability |L 270,304
. . ; ; 83,401,793 S —
million tons 25347630 g Sty Bunches 70

9,262,818

Palm Kernel Shells (PKS)
5,690,611

Unutilized Biomass h Mesocarp Fiber
60,585,074 8,735,387
Ecological Potential |
247,268,525 Logisti : Oil Palm Fronds
ogistics Correction Factor 9.766.882
. . 42,446,137 766,
Gross Biomass Potential | Bagasse
283,228,042 | 583,659
I Rice Husk
4,069,834

1
. Rice Straw
I 6,800,608

. Corn Cobs
Technical Correction Factor 2,257,879
121,420,595

Coconut Husk
W 5613,161
Coconut Shell
I” 1,785,305
I Wood Biomass
|_ 915,034
= Rubberwood
Internal Use in Processing Industries 2,626,897
7,843,251 Municipal Solid Waste (Food Waste)l
2,476,997

—— o o o e e e e e e e e e e e -

a! Residues Left on Fields
g 28,116,266

The indicative figure for untapped biomass potential is
ST ' estimated at 60.6 million tonnes*

This figure is still indicative because it does not take into account several important factors, such as

#Energyoﬂ_,'fe Sourcer: Direktorat Jenderal Perkebunan - Kementerian Pertanian Republik Indonesia. 2024; Statistik Perkebunan Jilid 1 2023-2025; SIPSN KLHK, 2024; BPS Luas technical aspects, economics, accessibility, and the formation of a supply chain ecosystem on the
Tanaman Perkebunan Menurut Provinsi (Ribu Hektar), 2024; BPS 2020-2024: Statistik Perdagangan Luar Negeri Indonesia Ekspor; Handbook Of Energy and midstream side that is not yet fully integrated end-to-end.
Economic Statistics Of Indonesia (HEESI), 2024 - diolah kembali)




. Danantara
M Indonesia

Distribution and Availability of Biomass Energy Resources

2 PLN

Energi Primer

Indonesia
Municipal Solid Waste Sumatera . . . . - . Municipal solid
- Indicative Biomass Availability Figure: Waste
Rubberwood Rubberwood 3% 3% EFB 11%

Wood Biomass
B Coconut Shell
B Coconut Husk

Rice Straw

Rice Husk 42,8
I Sugarcane Bagasse Mio Ton

[ Oil Palm Fronds

83,4 Million Ton/Year*

Kalimantan

[ Oil Palm Fiber

B Empty Fruit Bunches
(EFB)

1
1
! [ 18,9
: Mio Ton

j

- )E

) Mio Ton

The largest biomass
potentialisin .
Sumatra Jawa

|

*) This figure is still indicative because it does not take into account a number of
important factors, such as technical aspects, economics, accessibility, and the
formation of a supply chain ecosystem on the midstream side that is not yet
fully integrated end-to-end.

#EnergyofLife

Wood biomass
20%

Palm Kernel 7%

Oil Palm Fiber14%
Coconut Shell 2%

Coconut Husk 7%

Corn Cob
3%
Rice straw 8%

Oil Palm Fronds
1%

Sulawesi Rice Husk 6% Bs:giiff;;,
Papua & Maluku |
1
-}[ 5,1 ] 1,9 !
==I| Mio Ton ==H Mio Ton !
:
1
1
1
1,5 :
==} Mio Ton ,

3 Types of Biomasg with the Largest
Potential

e Palm Oil Biomass

* Wood Biomass

* Rice Husk Biomass

Bali & Nusa Tenggara

source: Direktorat Jenderal Perkebunan - Kementerian Pertanian Republik Indonesia. 2024. Statistik Perkebunan Jilid 1 2023-2025; SIPSN KLHK, 2024; BPS Luas Tanaman Perkebunan Menurut Provinsi (Ribu Hektar), 2024; BPS 2020-2024 - diolah kembali)
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By-Product By-Product By-Product Hasil Olahan Penanaman

Pertukangan/Kehutanan Pertanian Perkebunan Municipal Solid Waste Produk Biomassa dan Replanting

Limbah
Replanting
Perkebunan
dan Kehutanan
(karet, akasia,
sengon, dll)

. = : P a £ Paml
sawdust s e N (o 08 # Kernel
Serbuk ? . . Cangkang BBJP/SRF - .:pz‘ Woodpellet
Gergaji g : i ) J Sawit 2 2

. « "!}:_‘ - T e
Limbah . DBagasse ¥ & Sha " u MSW
Plywood, 3 . ; e
§ T partikel =~ > ¥ Cangkang Bubur
R kayu ol Tebu Kenari Sampah

MSW

. Rice Husk

Pellet
2 Pellet
Sekam Padi

Tanaman multifungsi dilahan kering/
tumpangsari/bekas tambang :

% Corn Tk S0 T | Wallnut
S seeae Cob : % » Shell
Limbah S Bonggol b o 2 peanad Cangkang Biochar
Kayu . > @ Jagung \ . A Pala Pyrolisis
) === Nutmeg
: Aren o7 Shell
e -~ Waste B Xy Limbah
WELES Serpihan = % Limbah y 5 PR Replanting
"ﬁgﬂ Kayu W g ik - " Aren i & 5 karet
Wood 3 Sagoo sl e Nutmeg
grain R P \\aste o
Serbuk N A Limbah
Kayu ) <

Kaliandra
Merah

Pellet
Jerami
EFB
Pellet
Pellet
Tandan
Kosong

Agrowaste

Briket
Briket
Limbah
Agroforestri

Gmelina

Black

Tandan Briket
# Kosong ® Arang
Kelapa Sawit Biobriket

Indigofera

cassava
stem

Batang
Singkong

nggi, Tranportasi dan Logistik

Tipe Boiler Circulating Fluidized Bed & Stocker Tipe Boiler Pulverised Coal
Bahan Bakar -Particle Size 6-32 mm «Kalium: 15% «Particle Size <2,5 mm Kalium: 15%
Biomassa S *TM < 25% *Natrium: 5% «TM < 35% «Natrium: 5%

Co-Firina PLTU ey +GCV: 3487 kkal/kg «Sulfur: 0.5% - +GCV: 3009 kkal/kg «Sulfur: 0.5%
( 9 ) Basis Serpih . jorin: 0.04% Basis Serbuk «Klorin: 0.04%

Sumber : PLN EPI
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-Production Facility
-Biomass Product

Kaliandra -Stockpile
===~~~ =-==" I
! e— HU
| =
I Berbasis I |
[ Penanaman I I =
e e - — = J I Transport to Power = .
_ ; - Planted Source I Plant '
G %D | ' ' Q
D
| \. //ﬁ
- I <
SUB-HUB | % T
: I
Stockpile Bahan Baku
Raw Material "' PLTU
Stocpile Power Plant
SRR | FOB
I . :
I e,
|
I Cy
: Berbasis Limbah : _Production Facility SUB HUB: Serves as a raw material collection point
e e e e e e e e = - - -Bigmass Product MAIN HUB HUB: Serves as a biomass production facility, stockpiling,
VY ST Ve Waste Source -Mixing _ and quality control facility for ready-to-use biomass
corn-cobs' -Stockpile before it is sent to the PLTU

MAIN HUB: Serves as a biomass production facility,
mixing facility, stockpiling, and quality control facility for
ready-to-use biomass before it is sent to the PLTU

#EnergyofLife
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Biomass Supply Chain Scheme %

m : Sub Hub

=== : Trasnport to CFPP
——p : Transport SubHub

to Hub/MainHub
—— >

: Transport to SubHub

: planting
: Waste

: dump truck

’—‘——--~

- X : > PLN EPI with Partners -
\A/// \
W) \
p |
/ ! o
||
~ 1
. A4
-~ O~ &)
A g Lo -
. /N o o A’/
/ S Wi
'I Y A N e _
;. B ssEes 1 ~
> i
HUB/MAIN HUB 7/ Y
—_ s \\ " " WI
-~ 4 >

Koperasi, Gapoktan, BUMDES, dll

PLN IP & NP

L
Java Island

SUB HUB

: As a raw material collection point
HUB

: As a biomass production facility, as a stockpile and QC for ready-to-use biomass before being sent to the PLTU

MAIN-HUB : As a place for biomass production facilities, mixing facilities, stockpiles and QC of ready-to-use biomass before being
sent to the PLTU
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Primary Source

Palm Waste

Wood/Foresty Waste

Agricultural Waste

Scope of Bioenergy Development

Conversion Process

()

-

—_ [

Biochemical

e —

Thr

ochemical

Potential Bioenergy Development

Mechanical

f N f N

"

(
l
l
l
l

e Biofuel ==’ \Biogas/BioCNG #

Ve e e e e o o =

PLTBio-Gas

7

E

\ RDF
ﬁefus_e—DeLved Fu_el)

PLTG/GU/MG

D

/

\Solid Biomass*

2 PLN

Energi Primer
Indonesia

Currently, PLN EPI has provided
solid biomass to support PLTU
co-firing, and is ready to
expand the development of
other types of bioenergy to
realize a cleaner, more
efficient, and more sustainable
energy transition.

Beyond kWh
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Program

T—*PLN EPI Establish

| v
|
;.- | 5 PLTU 27 PLTU 36 PLTU 43 PLTU 47 PLTU 49 PLTU
| .
. 10.756 312.433 647.534 1,052Mio 1,870Mio 2,460mio
5 I Ton CO2e/year Ton CO2e/year Ton CO2e/Tahun Ton CO2e/year Ton CO2e/year Ton CO2e
|
& 9.728 282.581 585.663 1,006Mio 1,624mMi0  2,353Mio
i Ton/Year Ton/Year Ton/Year Ton/Year Ton/Year Ton/Year
b | 3 4 6 6 13 16
| Types of Biomass Types of Biomass Types of Biomass Types of Biomass Types of Biomass Types of Biomass
@ | 2.520 2.520 2.800 3.008 3.093 3.121
| KkCal/Kg kCal/Kg kCal/Kg kCal/Kg kCal/Kg kCal/Kg
Target 2025: . J\. J/
@ 3 Miltion Ton v e Biomass Price =

o Biomass Price = 85% CIF Coal
3,316 Million Ton CO2e

Biomass Price =100% CIF Coal
° 120% FOB Coal + Transport
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2025

v

Biomass
3 Million Tons

Waste
Management

Biogas
De-dieselization

Green Hydrogen/Ammonia

4 Hub Biomassa
(COD: Ciamis, Tasikmalaya);
(On Progress: Suralaya, Lebak)

Beyond kWh Biomassa
8.000 ton/year

* Pra-FS Bioenergy
* Market Research
Indonesia & Global

Bioenergy & New Energy

Business Development Roadmap

2026

2027

v

3 y 7 Million Tons

0,3 ww

Ammonia Supply Study
Hydrogen Blending Study

* 3 Main Hub Biomassa
Blora, Tanjungkaras, P.Pisau

* 2 Hub Biomassa
Suralaya, Lebak

50.000 ton/year

» Biogas Partnership

» Waste Management
Partnership

* FS & Legal

Bioenergy Plant

1st bioenergy supply to
Dedieselization Power
Plant

v

4, 5 Million Tons
3 y 3 Thousand Tons

1,2 ww

Ammonia Utilization Test <3%

Blending Hydrogen <5%

* 2 Main Hub Biomassa
Cilegon, Rembang

* 3 Hub Biomassa
Pati, Kalbar, Lampung

326.000 ton/year

1st Biogas Plant EPC

1st RDF Plant EPC

4th bioenergy supply to
Dedieselization Power
Plant

2028

\ 4

2029

éEI3LIQ

Energi Primer
Indonesia

2030

7 y 2 Million Tons
6 y 6 Thousand Tons

1 20 BBTU (4 BBTUD)
2,7 MW

Amonia pilot Evaluation

Hydrogen Pilot Test <5%

* 2 Main Hub Biomassa
Balikpapan, Konawe

* 4 Hub Biomassa
Jombang, Wonosobo,
Palembang, Aceh-Tamiang

376.000 ton/year

- 1st COD Biogas Plant
« 2nd Bjogas Plant EPC

+ 1st COD RDF Plant
« 2"d RDF Plant EPC

9th bioenergy supply to
Dedieselization Power
Plant

v

8 y 3 Million Tons
9 y 9 Thousand Tons

1348 BBTU (7,8 BBTUD) 2957 BBTU (15,6 BBTUD)

7,2 MW

AmoniaSupply integration

Blending Hydrogen <10%

* 4 Main Hub Biomassa
Lombok, Padang, Barru,
Kupang

* 2 Hub Biomassa
Bengkulu, Jambi

609.000 ton/year

- 2d COD Biogas Plant
- 31d Biogas Plant EPC

« 2 COD RDF Plant
+ 3" RDF Plant EPC

24th bioenergy supply to
Dedieselization Power
Plant

v

1 0 Million Tons
1 3 y 2 Thousand Tons

16,2 w

Co-firing Amonia >3-5%
Hydrogen Pilot test <10%

* 2 Main Hub Biomassa
Riau, Sumut

* 5 Hub Biomassa
Sulbar, Sulut, Halmahera,
Jayapura, Berau

1.459.000 ton/year

3rd COD Biogas Plant

31 COD RDF Plant

54th bioenergy supply to
Dedieselization Power
Plant
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Decarbonization Strategy Based on Closed Loop Biomass

PLN
Ecosystem:
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A LCA study biomass waste carbon Indonesia
Supply Chain System
B il , The LCA study uses the gate to grave concept, starting from the utilization of
£ O biomass waste as fuel for the PLTU cofiring program, where there is avoidance in

FABA ‘
FERTILIZER
i
Ty, 0o

COFIRING®

the release of greenhouse gases (GHG) from the waste decomposition process.

PLANTING!

Total Emission
> of Coal (LCA)

v

B

_@ § Cradle Gate to gate Grave Creadle to Grave
L >
e 0o Fertilizer Hervesting q Methane q Chipping, Transportation
— (/2] Land use change Process, Cuttmgl Emission Tr?n§ponat|on Milling, Heating, Emission Carbon .
c Water Consumption Storaging Manufat_:turlng Water Acidity Emlismn (_:arbon Pressing Footprint Comiausiig 228,29
. )
E VI ro n m e nt 9 Seedling, Protection Cutting fealng Eutrophication Siiita Blocking
HARVESTING? @
f = 1 2 B 4 5 6 7 8
{co.) TRANSPORTING” E
L * 115,15
/ 19,00 100,80 u 329.80 Life Cycle Emission of wood - o
@ - ’ Life Cycle Emission of Coal P
3“ .. Methane Emission Avoidance of wood waste ' y
Meubel Industr © Life Cycle Emission of Biomass (Wood waste)
= et it i
11
g
: == :
MANUFACTURING m 25,49
. E = = 9,22
LS
5 COLLECTING /® -
Rosa HARVESTING =
G he = 2,70 1,1
oS . s os7 " 082 0,10 1,02 010 073 J1
BIOMASS WASTE ~ I:I-* =1 |
8 *Land Clearing, *Coal *Coal | I Methane *Coal Loading “Barging, Vessel, “unloading *CFPP * Biomass CO»
5 Coal Minnig, Processing, Haulin . emission Port, Intermediate Unloading process I 1 Emissionof
TRANSPORTING 3’ Striping, Coal Bed Blending < | " around Pilling, etc L thr%ighl Life
=2 ’ cle
Py Methane Released Crushing, . I 12%-28% (| Asseysment
Glosarium: 8 Conveying |  emittied by 3
» Life Cycle Analysis (LCA) : Metode untuk mengukur dampak lingkungan dari suatu O . biomass 11
produk atau proses al- 1 landfilled I I
3 3 n whereas
*  Global Warming Potential (GWP) : Satuan untuk mengukur dampak GRK terhadap pemanasan %"k oa " I 25 times of _ I
_ CO2eq ‘ . \ )%
Sumber: 1 = I I 188,33

Mann, M.K. dan Spath, P. L. 2001. A Life Cycle Assessment Of Biomass Cofiring In A Coal-fired
Power Plant. Clean Prod Processes. Vol. 3:81-91. DOI 10.1007/S100980100109

-V/J- 329,80
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Total Energy Supply per Capita - Renewables

The Utilization of bioenergy globally has increased rapidly
and even dominates renewable energy

(120

100

(2010-2014-2018-2022)

80

60 .
4
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& &

\_

Gl/capita
1)

o

& Q&
N efa & \'b @,Q & S NGl
¥ Q-f'" <& = & & & (5?.‘ \'\Q' N & ’\f‘ & T .\\\?’
QQ‘\ $2-9 o (_).;-\

® % renewable (right axis)

S\ P
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(:,&

?‘Q

W Hydropower M Bioenergy Wind Solar M Geothermal

Sumber: IEA Bioenergy Report 2024
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2

0,35

Giga Joule/Capita/Year

Indonesia Bioenergy
Utilization

6,50

Giga Joule /Capita/year

Indonesia Bioenergy Potential

Source: report of Kinerja Direktorat

Jenderal EBTKE 2024

Bioenergy is growing rapidly in several countries, with Finland, Sweden, and Austria leading the way, with
bioenergy utilization exceeding 50% of renewable energy supply. Meanwhile, in Indonesia, bioenergy utilization has

only reached approximately 5% of the total potential.
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