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Where We are ?
(PT. Chandra Asri Petrochemical Tbk)

PT. Chandra Asri Petrochemical Tbk.
Cilegon —Banten -Java Island .
(120 KM From Jakarta - West Side) . . I Indonesian Island

Sulawesi
_ Island

. s
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Location-3
Bojonegara (SMI) Java Island
(20 Hectares)
2 Plants
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Jakarta
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Location-1
Anyer (OPE)
(120 Hectares)
8 Plants
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Banten as an only one .
Integrated Olefin Based Petrochemical Industry In Indonesia ®INAPLAS

We are Integrated to downstream Plants & External Customer thru Pipelines until 45 KM
(There are 3 Location, 156 hectares area & totally 12 Plants all together) + One Joint Venture Plant with Michelin-France

PROViIRISE BANTEN

N of

ANYER - CILEGON - MERAK INDUSTRIAL ARE

Upstream
Plant Petrochemical

Suralaya Power|
1,800 MW

+ 1,800 MW/
atomo Monomer

EDC (265,000 MTY)

2 Train SM Plants-Badger-Lummus-USA

Location-3 (20 Ha)

Poulenc SBL (30,000 MTY)
Sulfindo Adiusaha NaOH (215,000 MTY),
CL2 ( 20,000 MTY)
Styrene Monomer Ind. SM (100,000 MTY to 200,000 MTY)

santaFe [ ] VCM (400,000 MTY)
vacazig";’ozg',{’ﬁ\e(; L] [\ Redeco / Polychem PS (32,000 MTY)
PT. Chandra Asri Showa Esterindo [l GT Petro g/IBES Ezég’ggg m:Rg'
A /‘ r Garis Biru ° M;:‘)Nijaya 0l Cont Carbon Iﬁd CB (24,000 MTY)
yer *’ ‘ . . Trans Bakrie .
Pipa Ethylene Chandra Asri indochior [ ] P.Panjang
H Risjad Brasali EPS (15,000 MTY),
; SUNDA STRAITS . Hingga 45 KM O]
Location-1 (120 Ha) Multisidia [ ] e 0000 MTO)
| 1. Cracker Plant—Lummus-USA | Golden Key
2. PE Plants Unipol - USA
3. PE Plant Showadenko-Japan P. Merak )
. . l:l Buana Sulfind
4. New PE Plant-Univ ation-USA
) Statomer PVC (82,000 MTY) ]
5. Butadiene plant- USA prointail /£ [ ]
6. MTBE-Plant-Lummus-USA Unggul Indah AB (210,000 MTY)/ []
p. 7.Butenel Plant Lummus-USA PIPI PS (48,000 MTY), SBL (30,000 MTY)
§ . q shi Chemical Ind ia PTA (500,000 MTY,
8. Synthetic Rubber-Michelin France L e h;’i:ji‘aETN;SMQO. ) DEI
» " 'Ee’llamma Tanjung Gerem, -
Rray . PENI PE (440,000 MTY
.Locatlon 2 (16 Ha) . o UL TR
3 Train PP Plants-Grace-USA -
NaOH (Dry) (285,8Q0 MTY) v cabot [ ] 1\ Rhom & H.
cL2 ( 22,0008TY) K4 Slemens
EDC ( 80,000 MY) A K O ]
vCcM (400,000 MT' ' KS Por Dystar
PVC (285,000 MTY) N
HCL (42,000 MTY) I Barffen Port [ KS Road '95
ARON X! D
Polyprima (ol ] [ paVvaManis Rafinasi
Polypet PET ( T| o . .
Cl ) . South Cilegon By-Pass '03 —— Public Road
i Acrylic Acid " ( 00 MTY)
Lautan O(SLrlka Hydrazin Hydrate (4,000 &‘JITY) __Ethyl Acrylate (20,0 o Secondary Road
Dongjin Hydrazin Hydrate (7,000 MTy_ NTA N-Bthyl Acrylate (40,09
Tri Polyta Pg Jarooo M) - 2-Ethylhexyl Acrylate (40,0 Garis merah adalaj Jalan Raya Anyer [Road
h Sriwie - ) .
\\“’cﬂa L] leggra Chandra Asri By-Pass '00 Future Secondary Roads
Anve Ethylene (510.000 MTY) i .
Propylene (240,000 MTY) = Pipe Line
LLDPE (200,000 MTY)
Rhy/Layout.vsd 2002 RIBIF= (100I000 MTY)

® Chandra Asri



Relationship Oil & Gas and Olefin Based Petrochemical Industry 4
( Upstream, Intermediate & Downstream) fd"‘
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Crude
oil

Gasoline >

4. What We Are Doing In Upstream Petrochemical

Plant

To Crack Naphtha become small-small Molecules
Thru Steam Thermal Cracking Process

@
) Naphtha | &B

Naphtha
Larger Molecules
Long Chain
Branching
(LCB)

Smaller Molecules Double
-------------------- Short Chain bond C2
] : Branching
: 1 (SCB)
| Furnace !

@

Temperature

810-38500C

1. Ethylene (C2H4)

Double
2. Propylene (C3H6)\ bond C3

3. Crude (C4) ' :

4.C-C-C
PYGAS (C6-C8)

[ o
Fuels Combustion air

Thermal
Steam Cracking Process

5. by products
1. Hydrogen [C=0]
2. Methane [C=1]
3. Ethane [C=2]
4. Propane [C=3]
5. Crude C5 [C=5]
6. C9 [Cc=9]
7. PFO [C10-C13]




Furnaces the place to Crack Naphthainto Various Products
Add one KBR-Furnace Y-2008 Thru Thermal Steam Cracking Process

Increase ethylene Cap (Currently Chandra Have Totally 9 Furnaces All Together)
520,000 to 600,000 T/Y

(Without downstream Modification)

Modified 7 Original Lummus Furnaces
Increase overall total Funaces capacity
Ethylene from 860,000 to 900,000 T/Y
(Without downstream modification )
(Q4-2019)

Add one Lummus-Furnace Y-2015
Increase ethylene Cap

A7y, 600,000 to 860,000 T/Y

( Including Downstream Modification)



Conversion Mechanism Typical Simple Process Of Ethylene Cracker Plant

1. Thermo-Chemical Reaction ( 3 Steps Process )
2.Bio-Chemical Reaction

3. Electro-Chemical Reaction
4.Photo-Chemical Reaction A Mixture Of
H2 :Hydrogen
* ongChiin iy g LAl
: hranbhing : a :Pr:pylene Press P : 33 Bars ’ = L_I ;
| . C4 :Raw(C4 )
NﬂPl TH-ﬂl » C5 :RawC5 <1 Bar T: 38 oC
: IC C13 C6-C8 : Pygas » H2
// C9 : Liquid Fuel
C€10-C13 ; PFO._
" g d_0_L |._1.|.,,
| \l_n_ ; Cold-Section i
‘T e |
1
1 | Cryogenic |
C 5 5 o
| -~ : Distillation :
- | 810-850 oC 1 Processes !
Naphtha Naphtha Inside lﬂ . it‘ 2.Demethanizer (C1) | o s s s s s s s s
o | 3.Deethanizer (C2) 3 T
I 4.Depropanizer (C3) i " |
l Compressmn I 5.Debutanizer (C4) pr
I Section I 6.Depentanizer (C5)
w7 BTX Tower (C6-C8)
8. Ethylene Tower
Al / 2 9. Propylene Tower ' 1 g
Ve ol
- Heat Generation = 2000 Times Home Furnaces
&l = Residence Time Of The Cracking <0.2 Sec
I H :
ot-Section i , % 5
. e '
Furnaces |




Simple Picture Naphtha Cracker Plant Chandra Asri Q

Push Button
Cracking Process

Naphtha j

3a

Ethylen 2
1 Fractione tor

Propylene

- N ". \ ) A'I i
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| 3 Cold ‘ »
T - H | iR et el | ——
- | - - - T s . < v; I > T - . - = ' . “ o
X — - : ! ] Depropanizer No.1 o) | C3 Fractionator No.1 ¢
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1-What is Cracker-Dow Plant USA.mp4

3 Trains — Polyethylene Plant
( With Overall Total Capacity = 736,000 Tons/Year )

(Number-3-New PE Plant-2019
PE Unipol (Univation)-USA
Gas phase fluidized bed process

(Number-2 Plant-1995)
PE Unipol (Union Carbide)-USA

(Number-1-Plant-1995) Gas phase fluidized bed process

PE Showadenko-Japan It has Swing Capability to produce It has Swing Capability to produce
HDPE Slurry Loop Bimodal LLDPE & HDPE (LLDPE,mLLDPE & HDPE)
Technology process (200,000 T/Y) (400,000 T/Y)

It has capability to produce
Bimodal & Monomodal Grades
(136,000T/Y)




Example Of
Polyethylene Pellet (Biji Plastik)




Packaging Type Of Main Products
(Polypropylene & Polyethylene)

Jumbo Bag Bulk Container

~.“\ ,- A
o,
N
N P,

Mainly Plastics Bags (25 kg/Bag) Jumbo Bags 600 kg Bulk Container 17,500 kg
( PE & PP) ( PE & PP) (PP)

CAP-PE Commercial Brand Name (Asrene) CAP-PP Commercial Brand Name (Trilene)




Polyethylene Warehouse 10 Times Soccer Fields

(Capable to store 55,000 Tons Products) with 53 Environment Friendly electric Fork Lift)
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Downstream Industry of Petrochemical
(Converters)

| PE-Asrene PP-Triléne
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! § Biji Plastic
PT. Chandra Asri
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Mechanism From Polymers Become Various End Products In The Customer machines

Processing aid

1 i ot ", -

i Downstream i 1 Impact mOdi_ﬁer
! Plastic ! y

| Application I ’/‘/Antistatic Agent
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Biji Plastic Polyethylene

Berbagai macam
Penggunaan Polyethylene
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Three Types Typical Polyethylene

HDPE LLDPE LDPE
High Density Polyethylene Linear Low Density Polyethylene Low Density Polyethylene
Density “0.940 - 0.960” Density “0.910 — 0.930” Density”0.900 — 0.935”
Melt Index”0.05 — 100” Melt Index “0.3 — 50.0” Melt Index “0.2 — 4,0”
(Good Stiffness) (Good Flexibelity & Good Clarity) (Very Good Flexibelity & Very Good Clarity)
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Location-2

PT. Chandra Asri Petrochemical Tbk
3 Trains Polypropylene Plant (with Total Capacity 590,000 T/Y)
Licensed by Currently W.R. Grace & Co-USA
(Originally Licensed by Unipol Union Carbide-USA)

PP Debottlenecking
Increase capacity PP Plant
From 480 KTA To 590 KTA
All 3 Plants CompletedSep 2019 (TAM)

PP1=25T/HX 8000 H/Y=200,000 T/Y (target)
PP2=25 T/H X 8000 H/Y=200,000 T/Y (Target)
PP3=22 T/HX 8000 H/Y=190,000 T/Y (Target)
Grand Tot Cap Increase=590,000T/Y (Target)

| S——

200,000 T/Y
PP-Train-1

One reactor only\

200,000 T/Y
PP-Train-2
One reactor only

= -

190,000 T/Y
PP-Train-3
Two Reactors
In Series




Train-3
Polypropylene Plant (Two Reactors In Series)

Operating Condition

- Pressure :30Kg/cm2.g

- Temperature :65-67 oC

Main quality control

- Melt Flow Index (MFI)

- Xylene Soluble (XS)

Pellet size =2.4 grams (100 Pellets)

Reactor-2
Fluidized Bed
Gas Phase

Reactor-1
Fluidized Bed
Gas Phase




Block/Impact Polypropylene Application
For Automotive Parts (Bumpers, Dashboard,etc)

Car Bumper TOYOTA 3 B L Car Dash Board

Overview Of Resin Usage Location in Exterior Parts

bamper Head Lamp Fog Lamp Outer Mirror Hock Panel
12 High lnect) (Pc) tpc) (PC-ABS) (9P High hmpoct]

ISTAR Asrens t}"ﬁ‘s @rene

Automotive parts

- T
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Medicalware

PP Products for Medical Application

OC. 0 At

PROSES PENGEMBANGAN
FLOCKED SWAB HS 19

PRODUKSI DALAM NEGER]

Medical Apparel

A

NAL 3LAPISAN

sinspat .\'-.~. S TS
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CAP-Polypropylene Production Capability
(For All 3 Basic Types of Polypropylene)

Homomlymer (Rigid/Kaku & Glossy/Mengkilap (Glass aqua) Homo PP

(No Ethylene Contents) AquaGlass
'l | " \ [ ‘| | " | \1 l' |. f I' { I | |
—v .‘:'—..l ;.—.v _} \r—\‘ ':-, {.-.. ;—I. ."L“.‘ J ) -.' ]
\\ ’ I\ ," \ - .7 l\~ .,,"' - - / R y 4_—"' RN 4 ." _r.'.'/ " &

Random PP
Tupperw are

Rando
{ H H H jeel H rYvy
\. ..-d \ Gy \ ' g \J \_J

N\ | 2
m aCt COI ,0' mer Rigid/Kaku, Strength/Kuat & Flexible (Bumper, Dashboard & etc)
y Ethylene Contents (7-9%) or (Up to > 15%))

(Ethylene Content 4-7%)
y

m COPO'ymer Clear/Jernih & Tough/Ulet (Tupper ware)

L -+ e000008 -~ - -~ | - 6900000

High Rubber

Low Rubber

- T
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(The Raw Material Raw C4 comes From Naphtha Cracker Plant)

(Start-up Q3-2013)

4704 / 2013




Butadiene & It’s Application

Styrene Monomer From PT. SMI
(45 KM by truck Lorry)

CRUDE
C4

1

From
Naphtha
Cracker

Plant

Butadiene (40%)

—&Styrene Butadiene—> Various tire
Rubber (SBR)or BR  (Formula-1, light cars)

— Styrene Butadiene—» Carpets

Latex (SBL)
—> Acrylonitrile — Computer housing
Butadiene Styrene & Automotive parts
> (ABS)

Currently Raffinate-1 still export

— Styrene Acrylonitrile— Juicer /Mixing bowls

— Poly-Butadiene— Golf balls

—* Neoprene — Conveyor belts

—» Nitrile Rubber ——» Gasket (Oil
Resistant Application)

Butadiene
Plant
Later:
RAFF-1 (60%)
(191.6 KTA)
Methanol (403KTA)

n
>

MTBE Plant

MC Dermott M, Methyl Tertier — Oct

Technology ctane

(USA) Buthyl Ether (MTBE) Booster
(RON=116) Pertamax
(92/95/98)
Butene-1 Plant
Raff-2 | MC Dermott Bl ForPECo monomer
(90 KTA) Tecr&ré(')ology (43 KTA)  cCurrently still import

Raff-3 (40 KTA) recycle To Ethylene Cracker Plant as raw material

g Chandra Asri

.f-——_\_
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PT. Synthetic Rubber Indonesia
(Around 450 Million USD Investment & Commercial Operation-Q3-2018)

« PT. Synthe’t‘ltR,er Indonesia PT. Synthetic Rubber Indonesia
(Ground Breaking Q42013 (Q1-2018)

Joint venture of Chandra Asri (PT. SMI) and Compagnie Financiere Groupe Michelin

[45% CAP(SMI-) and 55% Michelin] :Y.T;:rtlc —‘

Ground Breaking done in November 2013

Construction period around (3-4) Years ::;::;' —

Start up Third quarter of 2018 (Q3-2018)

Currently already commercial Operation since Q3-2018 g;:‘e;

Around 150 people hired and trained Warehouse Of

30 Kg/Metal C Synthetic Rubb
Original capacity 120,000 Of Synthetic Rubber o g/ e an yntheticRup —

Which consists of [SSBR (80,0000 Tons/Y) &
NdBR (40,000 Tons/Y)]

SSBR : Solution Styrene Butadiene Rubber=3-BD/1-Styrene Monomer
NdBR : Neodymium Catalyst-Butadiene Rubber (PBR)= 1.05 BD/PBR




First MTBE and B1 Plants Geared to Meet Domestic Demand

Ministry of Industry: “We need to support the L
domestic petrochemical industry in Indonesia as it |

holds an important role to substitute import. In
addition, petrochemical companies such as Chandra

Asri also attracts new investors which will bring
positive impact to the Indonesian economy”
— IDN Financials, 7 Sep 2020

Capacity

¥ MTBE (Methyl Tert-butyl Ether) plant capacity iz 128KTA, tapping into octane
booster market that is still reliant to import.

¥ B1 (Butene 1) plant capacity is 43KTA, where 33KTA will be absorbed by
Chandra Asn'z own operation while the rest is targeted for domestic market.

Ted\nology

¥ Both plants are using Lummus Technology, one of the mast advanced
petrochemica! processing technology in the world.

Values

¥ Capturing added value along integrated production chain especizlly Raffinate-1
which produced from our Butadiene plant process. MTBE & Bi p|ant5

@ cen i




Ethylene send to Location-3 (Bojo Negara) 45 KM away

as raw material for 2 Trains Styrene Monomer Plants

-

. Commercia Operation

SA[SV-L =" Dec 1992

|- B Dec 1995
EB-2 & SM-2 Jul 1999
“Revamp SM-2 Jun 2002
Acquired by CAP  Apr 2007
Supply C2-F-CAP  Apr 2008

- Use NG-Burner Apr 2008 ,

EB-1

5 = =~ T
* Lummus |, Badger—Mobll e -.// Pl /
.- .. 7 ,": e ‘«kb - - -E -" .
: s N / % - :\‘l‘.. = .- — -\/ - ‘_-; ':.-' . v
45 Kmaway | ‘ g ;2 ----&:;/ - BB L ~= v o
. _ e - *
'

vaipeli ~a : o 3 . 7 . W 7 -
5 i : ﬁ SM-2 | A + » As Raw Materials Of

% == Luinmus =@ %l 6 Various Products |

As a Solvent of
(Paints, Inks & etc

=1 Benzene — S : 7
S Still iy v _ 4 . 7
Import x . : , ( -




UPR

Styrene Monomer

Domestic Customer
: Eternal, Eterindo, Justus

SBL : BASF (Jakarta & Merak) e e
oy Rt adiah Tungea! A p p I I C a t l O n GPPS : General purpose Polystyrene
P Trinseo %8 HIPS : High Impact Polystyrene
EPS : Expandable Polystyrene
Styrene Monomer As UPR : Unsaturated Polyesterresin
. SBL : Styrene Butadiene Latex
Raw Materials Of ABS : Acrylonitrile Butadiene Styrene
: SAN : Styrene Acrylonitrile Resin
Varlous’, Products SBR : Styrene Butadiene Rubber
I I I I I | ]
POLYSTYRENE UPR SBL SAN SBR Toluene
| - ; Solvent
I I I ;;W & 7+ For Paint
r& | ) J Industry
GPPS HIPS EPS &

¥ .

Toys

>
\‘ -
N

Synthetic
Glass, -
Bottles

% - Boat :
Er ﬁ components il
| - Plastic Blanket Chairs 3
Shaver Kit CD-CaIse cup Pillow Fittings . T|re.
Synthetic ~ Washing Containers Synthetic CPU-Computer o Z’;‘poz'te
Spoon  machine Box poon, caging Carpet Remote Control ubber hose

Refrigerator Gloves Printer casing

Jerrycan Stereoform

.’"""-\_
IS TAR




Pygas & Kegunaanya " Dygac
yg g y Pygas Export > ﬂpyg

Para
Future =» Benzene — AUCIEL ———p Amino ol Para L5 Pparacetamol
Plant Phenol Cetamol Industri obat-obatant
Plant
BTXPlant \ _ tolyene Plant
Dibangun - : ‘ 1 ,
di CAP-2 / —» Xylene Pabrik PTA Pabrik PET

Pygas —»
Polyethylene
Jere Phtalatg..

Purified
Tere Phtalic Acid
(PTA-Plant)

Plant

Future | Aromatic ParaXerne>

- ) Benzene (240,000T/Y)
~ (Substitusi Import Nasional)

‘m@mw (30%)

(Magnetic Tape Film)

POLYESTER FIB@

(Cloths)

Electrical tape

Glass Anti scratch . .
Application

Application




Overall Potential Downstream Development
PT. Chandra Asri Petrochemical Tbk.

PE-Pellets PE-Bagged (25 Kg/Bag)

! o 5
. HDPE £
Ethylene 200,000 PE-Unipol-USA Swing Plant Capability)j ..g
900,000 , =
’ 136,000 HDPE S
Upstream PE-SDK-Japan [0t w
Plant PE-Univation-USA || (LLDPE) =
LPG > M New-PE-Oct 2019 cw_mgPIa_nt external
apability) Pipeline
|100.000_I" styrene Monomer StyreneMonomer / Customer
r+ Badger/Lummus-US i Totte TianPenl  (PIping] 16 kv
Condensaté Ethylene Ethyldne Sales. | Asahimas (Piping) - 3Kkm
Cracker ! : Sulfindo Adi Usaha [P!p!ng} -45 KM
Plant ! Butadiene Plant | Polychem (Piping)  _ 45 kM
C4 Stream (40% BD) Licensed by | Showa Esterindo  (Piping) _g5m | =
Licensed [315,000 || Lummus-BASF-USA )4 BD SR| |120.009 . e
Naphtha By ’ i (BD=137,000T/Y) ormy [ v Synthetic Rubber g
A : 2013 ﬁ- E'Aipﬂll't B Raff- -IJ;
) ABB | Poly Propylenc pol Iﬁ pp)\PP-Bagged (25 Kg/Bag) 8
! ummus = olypropylene _ - o
(6,500 .7,5:00 T/D) ! i Union Carbide USA —'590,00‘{)':/\( ('ZZPM) Bagging * S = o
2,5 Million T/Y i v~ Ware House - » 2
USA 270,000 N - Export o, g
B i — Isoprene 5 enzene
Rec-Raw-C5 i » — Piperilene g g [ Toluene
_Benzene Import 240,000 T/Y : — Dicyclo Pentadiene @ —> Xylene i
ey A e L] 1 -
]
Propylene Im on:.ﬁ“..;“; __________ 100,000 T .[!----i SSBR (SSBR) : 80,000 T/Y (Ziegler—l\!atta-SqutionStyrene Butadiene Rubber)
d NdBR (PBR) 140,000 T/Y (Neodymium Catalyst - PBR)

.""‘\
1ISTAR



Application For Raw C5

Isoprene (C5H8) Application (Baby milk rubber)




Ethylene sell to Asahimas Company

Push Button PASC-Plant

EDC VCM (Japan)
Plant Plant

Ethylene—




Propylene sell to Nippon Shokubai Company
AA |—| ACR Plant |— Acrylate

Plant . __> SAP Push Bl.l(:;gr;rl‘\l)SI-Plant
o | T
From CAP > Acrylic acid
Patroloum  Naghtha T — ]
Propylene
Alcohol

Propylene—

Alcohol

ACMd(GS _ Paints

Raw material
Pempers

SAP

Super Absorbent
Polymers =, ™

Caustic Soda (AQUEMTC CA) s



1-NSI Plant.webm

Ethylene & Propylene From Chandra > BEM | &
Asri send to surrounding company
as raw material
(Asahimas & Nippon Shokubai) - VAM PVA
LPG & Off Gas [
] : : Ethyl
— Blue Sky Acetic Acid A
| Project
Balongan & |
Cilacap — EDC VCM PVC
Asahimas('89) Asahimas('89) Asahimas(“89)
. Satomo(92) Satomo('97) Statomer('80)
, \ Naphtha — | Satomo("97)
P's ¢ >
gk > L Gasoline — EO/EG PET Bottle &
5 - _ _ Polyester
= ggKerosine Naphtha PT. Polychem Ind('92)
; LL.  Diesel
CrudeOil (& -5 l Cracker | —{ Ethyl Benzene 1 Styrene Polystyrene
o £ Plant e
: Styrindo Mono Styrindo Mono  Polychem Lindo("85)
PT. Chandra Asri Indonesia ("95) Indonesia('92)
Petrochemical Caustic Polyethylene
|R°+Sid“> Alcohol  soda  ppyiros) / capc(es)
Propylene Acrylate' Paints
. Polypropylene
‘ h J_ A‘X)(l(;c ,IAcry | SUp:r —» Diapers/Pempers
| Dl o] ate Absorbent
. b T . : ’ ( Super Absorbent)
m » . LNG Cargo NSI (98) Acrylic Acid
LNG Ul -
- > Raw C4 . Synthetic
Natural Plant Butadiene Rubber MTBE | BUTENE-1
Gas Py-Gas
BTX Plant
Condensate

e Chandra Asri
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A

B . . -
Adtomot bt Various Products come from Petrochemical Industry e . -
Diapers
which are utilized In Our Daily Llfe) R
Masker
O 3
el
Aqua glass Household . Refrigerator
Appliances

Bottle, Toys Ga""ef“& tj ﬂ [ ‘l } - A

& & Packaging Clothing Stereo form
. M i L AT £

o W « 'f ’ = e A?i . Q

‘ ‘“ s ; 1 } dep \szlﬂ‘ J =

’ | I I ) v bt

' Y P70 Ny

" '\ A . : oﬁ " !

T 4 l I / e/ "'

’ o™ 1) *‘“

Tupper ware

. Multi Iayér
Packagmg

Insulation |
Cable

Frame window




&g ChandraAsri
\.;/ Petrochemucal
DCS Central Control Room Polypropylene Plant

upgraded from TDC 3000 Yamatake-Honeywell to Newest Generation experion R430.1 Honeywell
Capital Intensivelndustry

- SMI (PP1)
~ SMI (PP2)




Real Time Monitoring Mobile Tool
(Through Application Pl Corseight)

“Seeing plant data on any device,
wherever we are, whenever we need it”

oo Mg Plantlnformation Sytem @

Mobile
Phone

Ethylene, Utiity, OM  LLDPE HDPE Butadiene Poly Propylens

e Chandra Asri ? STA R



Company
(Vision, Mission, Commitment & Value)
e e Lo R S L

OUR COMMITMENT
Is to grow our business on the triple bottom line

We choose the best and brightest human resources
Indonesia’s Ieading P We prioritize honesty, integrity and justice fo all
And preferred stakeholders.

Petrochemical P We treat people with respect.

Company. P We give opportunities to learn, develop and grow

WVWISIORN

We adopt the circular economy.

P 'We are moving towards the sustainable

development goals. 3.
M ISSIOoN P We nurlure communities, enriching lives.

We respect laws, rules, procedures and regulations
Continue to growand within the country and society.
improve our leadership
Position Through P Wedo curbest fo protect shareholders' investment

integration, development
of human capital and

preferred Partnership In B Weaim for solutions, not transactions.
a sustainable manner,
that will contribute Environment

U A G P We are responsive fo global market frends. Development Pratection

and pravide an acceptable rate of refurn.

l
0
)
.
!

P We provide customers-orienfed services.
4 Social

S .
?—,-4 Chandra Asri




. To minimize
- Noise Pollution (Suara)
C h a n d ra As rl - Luminous Pollution (nyala)
" - Non Smokeles Flaring Operation

E nVI ro n me nta I M a n ag e me nt Syste m (Due to complete combustion & Enclosed)

- 14 Million USD (Investment)
(Rp 210 Milyar)
- Callidus TEGF-UOP-Technology

Enclosed Flare Stack

Warehouse & Stacks Stack Grounnch(I);rZ(EGF) \
Tanks Boilers Furnaces (2207/H) / \ 1,100
i, : 7 (T/H)

200 130
(T/H) (T/)

Gaseous waste

Chandra Asri Petrochemical
TWHA Complex

RCAC/Energy

Fugitive Emission
> New Oid OBD
PE PE  Mon

—) [\]ain / by (Products)

v T T IRy

Solid Waste Liquid Waste

TWHA : Temporary Waste Handling Area
RCAC : Raw material, Catalysts, Additives & Chemicals




Chandra Asri
Environmental Monitoring System

Emission gas Monitoring Ambient Air Monitoring

I ¥ B

Sea Water Monitoring Waste Water monitoring

Ju W

o

o e



Investasi Dalam Mendukung Keberlanjutan ot ot el

Totally = 53 Forklift
- PEWarehouse =31 Unit
- PP Warehouse =22 Unit

9 (handa Ay

g (harda M

Monerapean
Greon Manufacturing
malalui solar panl

Flaring without heat, Noise

No Hydrocarbon unburn out
to the atmosphere because
Complete combustionin EGF
, so called Friendly Flaring
Investasi Rp 210 Milyar

Solar Panel
Areawide (6,530 M2)

| GeneratePower (1,153 KWp)
Reducing C02=0.87 T-CO2eq/MW |

Chandra Asri, bekerja sama dengan Total  Enclosed Ground Flaring (EGF) dapal Chandra Asti berkomitmen untuk mengatasi
Solar, mulai menggunakan solar energy  membakar 220 ton hidrokarbon per jam yang  perubahan iklim dengan mengoperasikan
pada area laboratorium, qudang, dan beroperasi saat pabrik mulai beroperasi dan jka 53 unit forklift elektrik sejak 2020.
perkantoran di dalam Pabrik kami, terjadi kondisi di luar operasi biasa.




P

2. Supply & Demand Major Products Petrochemicals In Indonesia ,’;’%PLA s

In KTA : KiloTons per Anum

Volume (KTA)

0,929 KTA

Year

KTA

KTA
2,717

Import

0.900
cap-1

Neal

a wit
(T USS)

1,817 KTA 1,210 KTA

DOMESTIC SUPPLY & DEMAND BALANCE

(POLYPROPYLENE)
( with Total Demand 2020 around 1,8 Milfion Tons Pey Year |

u CAP m Polytama » Pertamina

DOMESTIC POLYETHYLENE SUPPLY & DEMAND BALANCE
[ With Total Demand 2020 around 1,7 Mlion Tons Per Year )

Import ulotte = CAP-Old = CAP-NewPE ® Import




(70 Million Population)

3. Perbandingan Upstream Petrochemical Industry Di Nefara ASEAN

(Ethylene Cracker Plants)

Indonesia relies on ASEAN imports for a majority ¢
demand
PP Imports to Indonesia
283
151
161
P
. 74
Malaysia | Thailand Singapore
H2010 © 2014
A |
PE Imports to Indonesia
225
133
132 133
33
o B
Malaysia | Thailand | Singapore
m2010 - 2014
=
Source: ICI5 Supply and Demand Database

7 Cracker Plants |

its polyolefins

5 Cracker Plants |

(25 Million Population)

4 Cracker Plants
(6 Million Population)

2010: Inner Ring
7% 2014: Outer Ring

www.Icis.com 36




Jurong Island
As an exampleIntegration Refinery & Petrochemical

SPONSORED SY

, @ Shell Chemicals

e Chandra Asri ? STAR



Why Pengerang? Strategic location at the south-cast

tip of Penimsular Malaysia...

St il hawd Ve e s i e
East - Wast International
trade lanes

Strategic Location
v Access o existing major international
shipping lanes,

Middle East - Singapore - Ching

v Proximity toan existing major trading hub;

Adjacent to Singapore

v Deep water of 24m enables VLCCs and
ULCCs

v Very few Environmentally Sensitive
Areas (ESAS) which are eastly preserved

J ':’ “"l "l;:‘-' :DP(’(

Low negative: sociocconomic Impact
Relatively unpopulated feadmg to minimal
population relocation

Safe and sheltered harbour

No breakwater required with sufficient
seagomg passage for VLCCs and ULCC

Availability of sufticient development land

A single candidate plot in excess of
20,000 acres

L T

. Refinery and Petrachemical Integrated - ... .

Development (RAPID) project, Pengeranag

FID in April 2014, expected refinery start-up by

2019 . : : I
Jreome

ent . A
conL versalis.

USD: 27 billion
Capital expenditure :
300,000 b’ed 5
“ooo - Production of petroleumy products
- 7.7 millionitPa 5
Production of ethylene, propylene, C4 and C5 olefins
anJ differen iatgd and spec{alty chemica]s

@evon. B



CAP-2 Brand New Integrated Petrochemical Plant

(5 Billion USD Investment) dengan substitusiimpor sebesar 2,9 Billion USD Per Tahun)

Selected Technology for CAP-2

1. Cracker : CB & I-Lummus-USA.
2. ARU : GTC-USA (Aromatic Recovery Unit) GTG l~ ..
3.BDU : CB & | - Lummus-BASF (Butadiene Unit)-USA Electricity
4.HDPE : Texplore (Mitsui base Technology-Japan (High Density PE) 300 KTA
5.LDPE : Lyondellbassell-Germany-Lupotech T (Low Density PE) ﬁ LDPE
6.PP : Lyondellbassell-ltaly -Spheripol (Polypropylene)
w} HDPE PT. Asahimas
Pipeline PT. Lotte-Titan
C2-Sales (240 KTA)
_Ethylene— C3 Sales (130 KTA) ™= PT. Sulfindo
1,100 KTA PP 450 KTA
CAP-2 Plant FS,P thet] PT. Polychem
Cracker Plant 600 KTA B SR LoYTSS
cuseca [ wou | B plant [ peBher Ve
With 400 KTA Plant ﬁ MTBE i
Crude C5 160 KTA L B-1 Pipeline
Ethylene capacity L MTBE [ | B1 - PT. NSl
(1,100 KTA) Pygas Rafl1 Plant Plant
460 KTA )
4 VW ary) —> Pipeline
Cc9 1 BTX
ixed Xylene (243KTA Integrated
PEQ e Paracetamol
5| Boiler ™= =+ Steam Plant
. »'- —
|___Raffinate-3 Recycle back to ethylene cracker plant
Crude C5 Recycle back to ethylene cracker plant 4%

andra Asri




Note
GTG
cw
PA/IA

N2
LDPE
HDPE
PP
BDU
BTX
LPG

Brand New Integrated Petrochemical Complex ﬁ -:'_han{ira Asri

Relationship

( Core Process Plants - Utilities & Other Facilities)

Naphtha «¥—

Condensate ——

LPG—

: Gas Turbine Generator
: Cooling Water
: Plant Air / Instrument Air
: Treated Water
: Nitrogen
: Low Density Polyethylene
: High Density Polyethylene
: Polypropylene
: Butadiene Unit
: Benzene Toluene Xylene
: Liquified Petroleum Gases

-

Ethylene (Main products)

Propylene (Main products)
Crude C4

Road
Lighting
Road

Infra structure
Land
Tank farms
Jetty & loading F
Warehouse
Laboratory
Control Room

Buildings
Parking area

Drainage
Emergency Centered

Ethylene

Cracker Plant

Licensed by
(ABB-Lummus-USA)

Utilities &

RCAC

PE/PP Plants

<
<

ther Support | 2ctricity

facilities !
eam

GTG

—> LDPE
Products

A 4

\ 4

Desalination
(DST)

IBoiIerI

A 4

A\ 4

A 4

1. Chemicals
2. Treated Water (TW)
3. Natural Gas (NG)
4. Nitrogen (N2)

5. Electricity PLN)

A 4

— HDPE
Products

—> pp
Products

BDU

i

CW Power

| g

Plant

—>» Butadiene

—P>Raffinate-1

BTX
Plant

—» Benzene

—p Toluene

—» Mixed

Xylene




8. Lay Out CAP-2

e Chandra Asri ? STA R




Overall Future CAP-2 Plant Lay Out

Future ety Overall Lay Out Of CAP-1 & CAP-2 & SRI
e LS ey | R

: A 4 5 i
i = 22 L pe—. . el e T
e St L ey, P -A

¥

I

-
< =

- r =

o e -
- .. ) ' — —
u_lr - v 3 ¥ e
[/ = —~ - o TEL Thai Oil
Strategic Partner

CAP-1

(120 Hectares)

CAP-2

(233 Hectares) /"

0’0 ':,,‘_‘.', :

F — ——— — — — - "


Video-Thai Oil for CAP2-VID-20210806-WA0053.mp4

Potential Economic Benefit
Around 2,9 Billion USD per Year of Product Domestic Bruto (PDB)

CONFIDENTIAL

O

Video
NPE Construction
Progress Nov 2018

Haras HIEN TAr
Ndidd gl

o

| o |
e
L1
1705
902
Butadiena 1120
=
B8
384
BRBRDGIC Fiscal Ressarch, dolan

300

450
190
450
115
159
335
20
2143

'

Potensi Manfaat Ekonomi Terhadap Perekonomian (PDB) fﬁ&m

39,3 juta
581,4]uta
263 )uta
767,2juta
103 8)uta
178,0]uta
255,7juta
186,6juta
214,8juta

Asumsl produks 100% kepasitas

outputlangsung sebesar USD29 il atau otara dengen R 04

O

Video

Ipact NPE terhadap

Economi (peresmian NPE)

atau sekitar 821 Triln Rupiah (asumsi ifetime 20 tzhun) terhadap ekonomi Indonesiz

O

Video
Rapid Project
Malaysia

CAP-2 Project

1.Project Name

2. Type Of Project
3.Estimated Investment
4.Project purpose

5.Estimated Man powerduring :
Construction

Information

: CAP-2 Project

: Green Field

: 5 Billion USD

: Import Substitution

(Foreign Exchange Saving)
Up 25,000/Day at Peak

6. Estimated Man Powerduring : Up to 2,000
Normal Operation
7.Total Area : 233 Hectares
8.Location :JI Raya Anyer KM 123
Ciwandan, Cilegon, Banten
Indonesia
9.Create Job Opportunity :215,000 People

10. Create local economic development & Trickle down effects
from around 5 Billion USD Investment (During Project phase)
& during Normal operation), so called

1. Direct effect
2. Indirect effect
3. Side effect (see next slide)

Video
MTBE & B1 Construction

Progress Nov 2018

Video
Sasol-USA
Ethane Cracker Construction



1-Credit PPN-NPE Monthly Report November 2018.avi
1-Credit PPN Pabrik Polyethylene Baru Chandra Asri-Peresmian Feb 06, 2020.mp4
Video-of Sasol's ethane cracker and derivatives project.mp4
Video-RAPID Project Petronas Malaysia Johor baru.mp4
1-Credit PPN-B1MTBE_P Wilyson_Final.mp4

Kenapa Industri Petrokimia Terintagrasi Butuh Waktu 10 Tahun

(Dalam Pembangunannya Pada Masa Pandemi Covid-19)

(Dibawah Ini Typical Engineering Sequence Membangun Mega Project Pabrik Petrokimia Terintegrasi)
(Dengan luas area 233 Hectares)

SO PTTEPEPETEEET] = TPEEY -

Payment
License Fee
Land
Az“'f;‘;‘ Mechanical Completion
ain | FID (Q4-2022)
Prinsip I
BKPM
Aoril 03 I
2017
1 1
le.loecnnnnn...... Engineering & Procurement (EP) Phase
1 (3,7 Years)
1 1
| FEED
Teichnology FEED Execution &
. Bidding & EPC Biddi
SQelection - iading
1 Awarding
ITB
6 'Ionths 13 Months

We are Here Now

Construction Phase

(3,7 Years)

Construction

43 Months

A\ N

RN

1,5 Months

Negotiation before

Construction Start

Commissioning & Start-up

(0,25 Years)

Commissioning
Start-up

3 Months

Start
Commercial
Operation




PETA SEBARAN INVESTASI Industri Petrokimia 2020-2030

Q,.' .| h' : .
. Pertamina-Rosneft, Tuban : 7 Paiytama PE dgn PP * 13. PTBA Coal to Chemicals-2, Tg Enim 19. PKT, Soda Abu, Bontgng ]
. Pertamina-CPC, Balongan 8. PIHC, Metano}, Teluk Bintuni 14. PTBA Coal to Chemicals-3, Tg Enim i 20. PGN, Gas to Metaﬁol?ﬁ DME, Cilegon
. TPPI Aromatik & Olefin, Tuban 9, p[ug Amoniak & Urea, Teluk Bintuni  15. Air Products Coal to methanol, Kutai ﬂmur i ' W
. Pertamina Polypropylene, Balongan 10. Asahimas PVC Plant, Cilegon 16. Pusri-IiB, Amoniak & Urea, Palembang =~ -
. Chandra Asri Petrochemical 2, Cilegon 11, NSI AA&SAP Plant, Cilegon 17. PIM, NPK Chemical, Lhokseumawe
. Lotte Chemical, Cilegon 12. PTBA Coal to Chemicals-1, TgEnim  18. PKG, Soda Abu, Gresik




Ethylene Elecitrity Source In Chandra Asri Petrochemical O
Cracker
Atmosphere
NG 150 KV PLN (From the Grid) . 29y
Gas Turhine Exhaust (GTE) + ) i
._." ""-: i -
FUEL
NEW SUB ‘ .( BOILER | (s "©
STN " PFO
STEAM
SUB STG
STATION U . Stop
16 MW 0 MW
20 KV CAP
. ®
37 MW 26 MW Mw UTILITIES COST
PE & PP OLEFINS & BD (US$/Unit) ?
1. Electricity
SOURCE USS/MWH MW 2. Steam
3. ﬂuuling water
PLN 64 4. Sea water
5. Demine water
GTG 16 6. Polished water
7. Plant Air
STG 0 8. Instrument Air



1-V-General-2-How a Gas Turbine Works.mp4

Overall Steam & Water System in Chandra ASri

UDARA

NAPHTHA T
SS=120015 (120 K)

|
SS 3 STEAM SUPER HIGH
STEAM 5 3 PRESSURE -]ss
UDARA ' DRUM

INDUCE L.
- DRAFT
PROCESS |— | —>t o - FAN HS = 42K Y (42,5K)

*| \
! HS c STEAM HIGH PRESSURE Ths
Y COMPRESSOR
— e o]
g MOTOR TURBINE

(1,5K)
J a7 » MS C . STEAM MEDIUM PRESSURE I Mms
g //’ K )
[ T TR DRAIN COMPRESSOR
DECOKING R EERER N oy
DRUM _oUTLET TUBE / 1 W
/_ﬁ v BOILH TURBINE sC (3,5K)
P -5 waLL R LS c ; PFO STEAMLOWPRESSURE o | ¢
—~-"/ | FIRE i BURNER DRAIN
’ g \ -
-’ “a -
COKE : * & H § 1! REBOILER HEAT EXCHANGER
[ ]
.—--n.—--l.---l'i-l-la.-.ll.l.l.i.-_ll.I-lJ.l'_lJ.l_lJ.l; 4 T : c 1K
. P P c *on STEAM CONDENSATE 7 sc
. " (WATER) @P
NG * r 3007/ PRAIN
.- EEn -r-11—1-1-.--.-.--.---;.--.11_-.l.l.l_l.l.l_n.l_!_l__I_!_l__l_!_I__l 50 T/H | _ DRINKING
PRETREATMENT DEMINERALIZED ";('DXLEISHB;F'? WATER
UNIT UNIT POLISHED NOTE - 80T/H
TANK. g
80T/H - N ) 1. CLARIFIER
X 2. SAND FILTER
TREATED WATER . PUMP 3. ACTIVATED CARBON
REMOVE SVS REMOVE REMOVE REMO\E REMO Polished 4. CATION TOWER
Pon, oA Co. CARANRELG | WaterTank & ANION TOWER 1
AW WATER 7. MIXED BED POLISHER X

CONDENSA
TE TANK

s> Therral

seawater Desalination ,—*

NewRO_fowrs ouro |

270 T/H

Desalination



One Of Energy Source in Ethylene Cracker Plant

012. ISBL STEAM SYSTEM

O TCT07 0.0 %

. Furnace Load =
. 9308°¢C B3 %
BW=p | 71272007 2:50:00 P
< S < [ = £
S 0 0.0 % ATM =P ps.st
359.7TH 0.1%PC704 " PC701 To SRI Plant
NG Furnates 1206 K3

425 KG HS-Steam To
' o . : BD Plant
24.0%T7C701 ... ' | O 396.8'C

| 34.3 TMH (EXP)
HS 2 ' 11 0SBL
<42 e la?.ﬁTfH ectric
0.0 % ATM ectricity
N ) PC702 0.0 T/H (IMP)
GTe0 [ ~ 15.6KG
USERS B e 288.9 'C
5 10T : ' ; 17.47 TH (EXP) oL
(s - — s » 06BL
15 Atm BW L . 5 ;f:?dg ATM  0.00T/H(MP)
67.4 11.04 33K PC703 0.0%
USERS P TH ()T . TC703 3.38KG
_______ O Fzﬁﬁ? O 1865'Cy- 204.8'C
Tcrog <0 Y T EEE b e '
T~ 2015 0.00 TH(EXP)
. 1]
A Vlr 15.92T/H (IMP)
USERS | FURNACE
I .

» Condensate To be processed in Demineralized Plant



RENCANA PENYEDIAAN LISTRIK MENUJU NZE

BESS, PS, Hydrogen
Tera Watt Hours
70

Kapasitas | Gigo Watt

700

B TIDAL
B00

mNU IIIII
500 SOLAR --I.I

==
WIND =

400 wHyDRO

BEIO
300

| GEO

moL Additional between
200 220 Giga Watt By PLTS

(2030-2040)
Is It Realistic ????

100 Bl

_-_===!!A—l-!llllll=!!

o T I T - T Y - R T e O e T R TR - BT T O SO - T T e O I L T O T T S - T T e T T O T T T

L B (O s Oy OO e, B e O, (O i OO N IO i Ot it O O O | e - = = =T Uy Uy W) Uy U wn wny un

e e R R R R R

o IO o B o T IR o B B o I B O e ™ B A O I O e B O I O O o O O o S O T ™ A I ™ R ™ " IO o B I B o I )

Catatan: Tahun 2021-2030 proyeksi berdasarkan Draft RUPTL. Pasca 2030 berdasarkan proyeksi pemodelan (least cost)

Kementorian Enargl dan Sumber Daya Minoral | wess =som.goad

A00

300

200

100

1. PLTU/PLTGU: Tidak ada tambahan
PLTU kecuali telah kontrak dan
konstruksi.

:2. EBT: Tambahan pembangkit setelah =
2030 hanya dari EBT. Tenaga surya :

| |

| a %

s akan mendominasi. =
EEEEEEEEEEEEEEEEEEEEEENTN

3. PLTN: masuk sekitar 2045 dan
mencapai 35 GW di 2060.

4. PEMANFAATAN ENERGI STORAGE:
pump storage, Battery Energy
Storage System (BESS), dan hydrogen
fuel cell mulai masif setelah 2035.
Hydrogen dimanfaatkan mulai 2031.



GAN KAPASITAS PEMBANGKIT EBT (MW)
TAHUN 2015 - 2020

ala
---------------------------------------------------------------------------------------------------------------------

8,200

2018

2015
® Hydro ®mPanasBumi ®Bioenergi ® Mini-micro Hydro ® Angin & Surya

.;.._'. |
1 E

=V



ChandraAsri Commitment For Indonesia
Continuegrowing
(Toreduce Import & To create Job opportunity)
2019-2024
It will be invested

2005-2019 |_rii/ Around 5 Billion USD
Invested 2 Billion USD =

8,269
Merger
Sy with TPI SSBR PE
Expansion . . C2,C3,
d and BD Plant Cracker Operation Expansion MTBE. and CAP2 | -
a‘n‘ . Increase Operation Expansion and BD and PP ! —— I
Acquisition . Butene-1
PE Expansion Debottleneck v
of SMI .
Capacity

v 3,968
e 1233 C2: A1100 K
) . C3: A600 KT
3301 3,301 3301 4o LR

PE: A400 KT MTBE: A13
SSBR PP: A110 KT B1: A43 KT
A120 KT

2080 - C2: A260 KT, BD: A37
’ BD: A100 KTc3: A150 KT KT
. Pygas: A120|
1,510 - PE: A16 KT Cunes 1T

PP: A480 KT

TL: A220 KT
MX: A243 K

C2: A80 KT
C3: A50 KT
Pygas: A60 KT
C4: A4O KT
SM: A340 KT

2005 2007 2011 2013 2016 2016 2016 2018 2019 2020 2020 [2020 2022 2024 12027




U.S. Petrochemicals Value Chain Chevron

Phillips

Chemiral Company

Petrochemicals: 5%
Value: $527 Billion

Fuels: 81%
Value: $509 Billion

US Annual Consumption: 7 Billion Barrels
Source: US Energy Information Administration




Ringkasan ;ﬁ
* Industri petrokimia merupakan tulang punggung (backbone) bagi sebagian besar sektor industri karena digunakan mpms
sebagai bahan baku berbagai industri hilirnya untuk memenuhi kebutuhan rumah tangga, sandang, pangan, papan,
automotif, elektronik, infratstruktur, energy dan Obat-obatan.
* Bahan baku industri petrokimia dapat berasal dari minyak bumi, gas bumi dan batubara
* Produk petrokimia yang saat ini menggunakan bahan baku minyak bumi, gas bumi dan batubara, ke depan dapat juga
dihasilkan dari hasil pertanian seperti kelapa sawit dan biomassa disb

| Petrochemical Industry

Raw Materials Upstream Intermediate

Downstream End Products
Industry Industry

Industry

"*-..r@i-

|
|

Naphtha :
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Kesimpulan & Rekomendasi
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1. Respon terhadap perubahan iklim harus bersifat global, integral & harmonis.

2. Perlu strategi keseimbangan antara “pemulihan & pertumbuhan”ekonomi dan

program pengurangan emisi CO2, mengingat :

1. Sebagian besar energi primer Indonesia adalah bahan bakar fossil (91 %)

2. Sebagian besar energilistrik kita masih bahan bakar Fosil=89 %
(Batubara=63%, Gas=22% & Qil=4% )

3. Seberapa cepat Teknologi EBT yang sekarang dapat mengggantikan fosil fuel
yang secara economic viable

3. Mengusulkan penerapan strategi Insentif/Disinsentif dan “Cap & Trade / Tax”

dari pada strategi Pajak Carbon. Dalam mengurangi emisi Gas Rumah Kaca (GRK)

4. Kolaborasi dan komumikasi yang intensif antar berbagai pemangku kepentingan

yang dilakukan secara transparan dan didasari oleh mutual trust sangat penting,
Untuk memastikan keterlibatan, partisipasi dan dukungan dari berbagai pihak
(Pemerintah, Industri, swasta dan masyarakat).

5. Strategi yang diambil oleh negara pada saat ini ini akan menentukan apakah

ditahun 2050 akan menjadi Indonesia Emas atau malapetaka bagi anak cucu kita
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