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Designing Indonesian LTS for LCCR 2050
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I AIM Contribution in the Development of Long Term Strategy
for Decarbonization AFOLU Sector in Indonesia

Education
Development of LTS LCCR 2050 & C?P'aCitV
AFOLU Dashboard (2021) Buildings Cross Countries

based on AIM Road Map NDC Science Annual
AFOLU A and 2030 (2019) Meeting
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I Policy ! Master Degree Theses !
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DDP Publications (DD
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[TS-FOLU Net Sink 2030
o

Avoiding DD Reducing deforestation not more than 2 Mha in the period 2020-2050,
protecting primary forest in the concessions to about 2.3 Mha

SFM Implementation of SFM reaches 9.46 Mha in 2050

Peat Restoration of peatland reaches 4.22 Mha and improved water
Management management 1.04 Mha in 2050

Timber Pl & Establishment of timber plantation reaches 12.8 Mha and land
Affn/Refn rehabilitation 10.6 Mha in 2050

Agriculture Maintaining 3.75 million ha of rice fields in Java; increased land use
efficiency (IP rice in Java to 2.2 and outside Java to 1.9; productivity of
food crops increased by 27% and 50% compared to the present, and oil
palm increased productivity almost 2 times today with a total area of 17.2
million ha; mixed agriculture- Integration of livestock with plantations
reach 4.91 million ha in 2050, Reducing food loss from 71 kg/cap/year
(2010) to 34 kg/cap/year (205) and food waste in 2050 is less than 76

kg/cap/year

Key Mitigation Policies:

* Forest & peatland moratorium; Social forestry; Multi-business policy
* Mandatory Certification for Forest Concessions and palm oil

* Incentive and disincentive policies

* Indonesian Environmental Fund

* Public campaigns

* HR improvement, Law enforcement

* Monitoring and Evaluation

Emission Reduction rft 2010 (000 tCO2e)

CPOS LCCP
2030 2050 2030 2050
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AIM Contribution in the Development of Long Term Strategy
for Decarbonization Energy Sector in Indonesia

AIM ExSS, AIM End Use, and AIM CGE

Education
& Capacity o _
Buildings Decarbonization Road Map in
Low Carbon .
Update of Devel . Oil and Gas,
National Energy evelopmen Nickel, Lead/Tin, Gold Mining,
Policy (KEN) Strategy of DK Pulp and Paper
y , I Jakarta, Bali and West I
(Under Preparation) :
Java Province
I LTS LCCR 2050 I Master Degree Theses I
(2021) and Academic
National Road Map NDC 2030 (2019) Publications
Energy NZE 2060 $
Council (Under Preparation) Sub-

Company /
Business

(DEN) National
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Energy Modeling (The Latest Works)

Indonesia NZE 2060 Road Map (AIM ExSS-EndUse)
Indonesia LTS LCCR Road Map (AIM ExSS-EndUse)
Indonesia NDC 2030 Road Map (AIM ExSS-EndUse)
DKl Jakarta 2050

West Java Province 2050

Bali Province 2050
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Latest Modeling of Indonesia NZE 2060
(National Energy Council)
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Final Energy by Sector

2010 2019 2025 2030 2035 2040 2045 2050 2055 2060
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2020-2060 Average demand growth 2.2% per year
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Final Energy Demand

Final Energy by Fuel

2010 2019 2025 2030 2035 2040 2045 2050 2055 2060

2010 2019 2030 2040
Share of Elect. 12% 16% 14% 22%

B Biomas + ccs
mmmm Natural Gas +
CCS
mm Coal + CCS
mm Biofuel
E Electricity
N Biomass
I H2
I EV Solar PV
m DME
LPG
Natural Gas
m Oil (Petrol.
Prod)

m Coal

Total

2050 2060
28%  40%



TWh

Power Generation TWh
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mmm Co-firing
mmm Biofuel B-30
(include diesel)
E Geothermal
I Biomass
s Wind
Solar
Hydro
Natural gas
i Ol
. Coal

Total
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2010201920252030203520402045 20502055 2060 atural gas

2019 2025 2030 2035 2040 2045 2050 2055 2060

Share of RE  17% 24% 26% 36% 43% 46% 54% 57% 60%



Primary Energy Supply and GHG Emissions

Primary Energy mmm Other RE
900 854  mmmm Nuclear
()
o] I Biofuel
= 800
s Geothermal
700 B Biomass
600 m— \Vind
500 I Solar
s Hydro
400
282 I Coal DME
300 216 = LPG
200 152 = Natural Gas
s Oil
100
III I Coal
e Total
2010 2019 2025 2030 2035 2040 2045 2050 2055 2060
Primary Energy 2010 2019 2030 2040 2050 2060
Toe/cap/year 0.65 0.80 1.11 1.39 1.72 2.12

Share of RE 14%

2019 2025 2030
23% 25%

2035 2040 2045 2050 2055 2060
31% 38% 44% 54% 58% 63%

GHG by Sector

1,200
N 1,073
S
§ 1,000
>
800 s Power
Industrial
600 Commercial
mm Residential
400 I Transportation
= . Total
200 L 29
TT1LTITY
2010 2019 2025 2030 2035 2040 2045 2050 2055 2060
Sector 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Energy 453 638 1030 960 572 129
IPPU 35 55 62 55 50 45
Agriculture 84 88 94 98 102 101
FOLU 470 98 -140 -246 -304 -362
Waste 89 139 198 170 120 87
Net Emissions | 1,131 | 1,018 | 1,244 | 1,037 540 0
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»==s’ Peatland fire regime across a peat hydrological unit, Riau, Indonesia IM
; Annuri Rossita', Rizaldi Boer', Lars Hein?, Dodik Ridho Nurrochmat'’, Akhmad Riqq;i® R PACHIC ITTECRATED WODEL
4 CCROM 1Bogor Agricultural University, Indonesia; 2Wageningen University, Netherlands; 3Bandung Institute of Technology, Indonesia
Introduction

> Peatland is one of the most valuable ecosystems providing multiple ecosystem services,
amongst is carbon regulating as the most fundamental services

¥ IPCC ARG statement of “GHG emission increased is unequivocally caused by human activities”
were reciprocal with peatland case, where most of the ecosystem has been artificially modified
to support dryland cultivation and alter the peatland natural trait, from carbon sink to carbon
source.

# In Indonesia, where peatland stretched for approximately 8% of the country's land, the carbon
dynamics of the ecosystem will determine the route of the national emission. Indonesia’s
commitment to aim for net-zero emission in 2060 or sooner will only be feasible if the forestry
sector reaches net-sink in 2030 and zero peat fire starting in 2025.

¥ Peat fire per se has been the most concerning peatland disturbance as it varied temporally and
complicates by its connection with the biophysical parameters (e.g., peat soil, land cover, etc).

» Many studies have an emphasis on the role of excessive draining to hydrological change and fire
vulnerability; however, there is still no study that presents the impact of draining on different
land management from an annual basis data. This study aimed to fill this gap.

The study is conducted in Gaung-Batang Tuaka
Peat Hydrological Unit (KHG), one of the 7 priority
KHG in Riau Province. The total area of the study
area is 315,326 ha, of which 87% is peatland.
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Main result 1: Main result 3:

Recurrent peatland fire intensively occurred during extreme dry years

Of all land covers, unmanaged land, particularly in wet (positive 10D and/or EI-Nino).

shrub and bare ground, has the highest total burned
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» Currently, the peatland ecosystem is dominated by the extent of unmanaged

———————— Main result2: ——— land, particularly unproductive areas (e.g., wet shrub and bare ground).
Utilizing and supervising this land via a sustainable land-management strategy
could reduce fire vulnerability and lower the possibility of recurrent fires event
in the future.

» The government of Indonesia has developed social forestry scheme as one of
the transformative policies toward net-sink that can be used for the peatland

Draining impact positively correlates with peatland
burned area. However, the impact of the draining on
unmanaged land is stronger than in managed land.

! :: . case. The scheme legally grants land access to the community for utilizing the
T oo . unproductive land. Under the legality status, the community can receive
|- government support (e.g., incentive, capacity building) to increase land
. . - economic value.
g . ¥ The stronger impact from excessive draining to the burned area in unmanaged
% 2000 . " - land indicates the urgency to rewet these areas, particularly in the intact
= Lo P ecosystem with less human activity, where hydrological restoration is likely to

be more efficient. In the managed land with densze canal density with the low
less than 0 82 0.82 - 1.64 164-245 more tham 245

‘Canal density fkm/km2) success of peatland rewetting, mixed-agroforestry farming is the most feasible
ohfamaged ® Unmmaged optien to maintain soil meisture by minimizing peat soil to radiation exposure.

Conclusions

¥ The significant impact of extensive peat drainage underscores the need for peatland rewetting (restoration) to reduce the possibility of multiple
fires, particularly in unmanaged land.

% Due to a significant burned area occurs on unproductive land (e.g., wet shrub and bare ground), utilization of this land for production purposes—in
particular when combined with rewetting and paludiculture—could reduce fire vulnerability considerably.

¥ As peatland has been occupied by multi actors (e.g., private sector, smallheolder, regional government, etc.), integrated peatland management
requires equal participation from both party and non-party actors. The presence of an incentive scheme that makes the environmental benefit
apparent economically is key to upscale the peatland restoration work and reach the zero-peat fire ambition.
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Intfroduction
Background & Problem Identification

The intensive use of enargy in the
stee| Industry makes this sector a3
bme of the main contributors of
GHG emissions (n Indonesia’s
industrial sector that not only from
energy use, which includes
stationary fued combustion {direct]
and purchased electricity [indirect),
butalsofrom PP,
The shady prasented an analysis of |
the effectiveness of mitigation
efforts on potential energy saving
and GHG emission reduction fram
energy and IPPU activities that has
never been done (0 the studies that
focus on the battom-up modeling|
Bor the inon steel Industry.

Overview of Indonesia’s iron Steel Process
E—

==

il s Wit MO
Steel is produced by two main routes namehy integrated steel
route and secondary route,
“Besides integrated and secondary routes, indonesia has
operated the iron-making Blast Furnance technodogy In 2013,
which the pig iran fram Blast Furnance will be integrated to EAF

Future indonesia’s Steel Production

i P —

wmmmr

Indanésia's steel production process based on Direct Reduction

(DR] and scrap that integrated with EAZ in 2014, indonesia has

developed Blast Furnace that integrated with Bagic Owygen

Furmace (BOF), meanwhile the DR has not operated since 2016,

Projection [2020-2050)

+ Indonesia has deveboped BF-EAF since 2019

= There isno addition of scrapsince 2020 to 2050 (stagnant |

= The goverment’s tapet for building of 10 MilkanTon of seeel [2025),
that sisumed tobe schievad by BF that inlegrated with BOF and EAF
I 2080

+ Beyond 2034, it assumed that the averange develcoment of BF 1o BOF
5 1.2 MilliceyTon per 5 year and BF 1o EAF 1.5 MillionTon per 5 vear
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preparation of thit study were greatly appredaten
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Methodology & Assumption

Possible Mitigation Options in the Steel Production Process  Analysis model structure of the Indonesio's iron steel industry

1. Adjusting the production structure
Increasing material efficiency with the scrap utifization in both
BF-BOF and EAF routes that eliminate the needs of previous
processes [eoking. sintering, blast furnace, direct reduction) to
producing iron that consurnes a large amount of fuel and
reductant

Algebraic Modelling System)v 23.3 as the caloulation software and sohwer

Result & Discussions

fron Steel Sub-Sector Energy Consumption
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2. Promoting Low Carbon Technology
Promoting low carbon wechnalogy o increase enerngy
afficency in iron steal production process

In this study, there are 51 technologies related process iron stee|
industry that will be evaluated in the AIMSEnd-Uise model. The
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+ Madel simulation was used to deliver an outlook and evaluate scenarios related to GHG emissions reduction, and energy efficiency
potentials in lron steal sectors, The medelling tool used AIMSEnd-use (The Asian-Pacific integrated Model] with GAMS [Ganeral _
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In the sector IPPU, some strategies focused on the scrap utilization in BOF and EAF willl obtained the most sgnificant emissions reduction due to reducing the comumption of plg iron, this also has
an impact on the reduced need for coke a3 @ reductant, Therefore, the Increased use {up to 20% of obsolete scrap) in the BF-BOF route can become an inferesting option for Indenesia iron and

Reactivate coal/Natural gas based Direct Reduction technology with a production capacity of 3 MillionTon ORI in 2050, provides a significant reduction in emissions opportunities of 8.7 MiCO:e,
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Intfroduction
Background & Problem Identification

1

NDC 2030: "The Government of indonesia (GOH) is committed to reduce the
national GHG emissions level in 2030 by 29% below the baseline emissions level
(unconditional] and further up 1o 41% (conditional] if there is international

]
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fecimi 1 BUR2016)
Question?

= Whether the potential far reducing GHG emissions in mitigating uncoditional
NOC [CW1) by 204 million tons CO.e and conditional (CM2) by 245 million tons
C0;ze canstill be increased and how much potential can be maximized?

= In addition to the GHG emission reduction target in 2030 in the NDC, Indonesia
also set a GHE emdssion reduction target in 2050 on the Long-Term Strategy (LTS)
to be able to contribute to global efforts to prevent global temperatures from
exceeding 1.5°C (Paris Agreement], how significant is the contribution of the
POwWEr SECtor T

2 .Methodology & Assumption

#An anatysis of the ability to increase the GHG emissions mitigation potential of the
power sub-sector is carried out using two approaches, namely the AIM-EndUse
madel and the AIM-ExSS [Extended Saapshoot) model which is operated using the
General Algebraic Modeling Systerm GAMS (General Algebrale Modeling System) v
213
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+ "' Constrain the avallability of £8T fued in 2050 based on data on the potential of E8T in
Indonesla and the percentage of study results from Indonesia 2050 Pathway
Caleulator-KESDM

Power Sector Development Scenario

Electricity projection for each type of energy, 2000-2050

J J

Baseling -

|e1r.

1o be mostly produced bT’tDil -fired power plants, which is
contribution of renewable energy plants is still relatively small around 1. 3%.

the coal-fired power plant, However, the portion will
of total electricity production in 2050, respectiveby.

renewable energy generation (36.30%) and CCS technology that integrate
131.ssmmzusaw i

* Powar Sub-rector GHG Emissions, 2010-2050
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Without mitigation intervention, intensity in the baseline scenario has increasing
trend from 0.81 tCO2e/MWh({2010) 10 137 tCO2e/MWh (2050). Meanwhile, the
CAIL and CMZ scenario intensity has decreasing trend until 2030, However, the year
abave 2030, renewable energy domination over electricity supply demand will not
be significant compared ta the increasing number of coal-fired power plant. On the
contrary, the application of CS5 integrated with coal and biomass/BECCS power
plant able to positively reduce the intensity up to 0.34 tC02e/MWh or dedining
73.6% intensity level of baseline scenario in 2050

*» The reduction in GHG emissions in the
unconditional mitigation NDC scenario can
be increased from 204 million tons.of 005 to
2B4 million woms of CO&in 2030, Above 2030,
mitigation efforts carried out increasingty
intense include:

i} Utilizing clean coal technology

i} increasing the miof renewalle energy

#l] Application of integrated CCS technology In
coal and biomass/ BECCS

iv) An increase in the compesition of biomass
far co-firing from 5% to 20% in 2050,

]
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+ In the baseling scenario, the total electricity production is targeted at 2041 TWh [ 2050) which is assumed
B?Sh of total electricity prodection while the

In the ex-tenteded NDC scenarios [CM1 and CM2), national electricity production is still dominated
I Il decrease te 1,542 TWh (75.6%) and 1,516 (74.3%

= In the more ambitious méitigation scenario [CM3), there s a shift of :naldpo?uﬂr:_‘lr pITIEShgnmlmﬁi%‘ch
with coal & biomass

Result & Discussions

3

m Electricity projection for each type of technology, 2010 & 2050
- l EEEgo o

Technology mix in the skenario CM3 that will be drastically
changed when compared to the baseline in 2050, The
conventional coal generation technology |sub-critic) will FEEON
decrease significantly from the 94.5% (baseline] to 5.45%, S—

while clean cosl technology [(Super/Uitra Super Critical,

‘.r‘!qw%
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+ The potential energy savings that can be obtained if the power sub-sector
development of each scenaric can be achieved is 18.7 Mtoe {CM1 scenarial,
19.4 Mioe (CMZ Scenariol, and 27.6 Mtoe (CM3 Scenario] in 2030 or equal to
the percentage of energy savings compared to the baseline 11.2%, 11.7% and
16.5%, respactivaly. In 2050, the potential energy savings compared to the
baseline 5.9%, 6.9% and 17.6%, respectively

* Abatement Cost Curve

= Under CM1, W32 and CM3 power sector could achieve emission
reduction target of 203 Million tons of C02e, 243 Mton CO02e and
284 Mton COye [compared to the baseline scenaria). This
reduction could be achieved with negative average abatement

* Primory energy consumption, 2010-2050

st £ G

Under CM1, CM2 and CM3, power sector could achiewe 21.6%,
24.6% and 23.6% emission reduction target ([compared to the
baseline scenario). This reduction could be achleved with
negative average abatement cost. Mearwhile, greater carbon
reductions {CM3; i.e., 73.6% reduction) could be achieved with a
slight increase in average abat ement costs

Concluding Remarks 4

1n 2030, the GHG emissions reduction target that in line with unconditional NDC Indonesia mitigation scenario is 203 million tons of
CO:e. However, there is still room for improvement in potential for GHG emissions reductions by 284 million tons of COue, with an

increase of avarage mitigation cost from -8.61 USS/tCO.e to -1.71 USS/tC0:e. This potential of GHG emissions reduction can be
included in conditional & unconditional NDC Indonesia.

For the long-term strategy (2050}, there are still more aggressive mitigation technology choices needed in reducing GHG emissions,
such as BECCS technology [ bioenergy and CCS) as part of achieving the target of the EBT mix (new and renewable energy)in 2050 as
mandated by the National Energy Policy (KEN].
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Infroduction
Background & Problem Identification

The intensive use of energy in the
steel Industry makes this sector as
fme of the main conteibutoss of
GHG emissions (n Indonesia's
industrial seetar that not only from
energy use, which includes
stationary fuel combustion idirect]
and purchased electricty (indirect],
butalsofrom IPPU,
The study prasanted an analysis of |
the effectiveness of mitigation
efforts on potential enengy saving
and GHG emission reduction fram
energy and IPPU acthvities that has
never been done in the studies that
focus on the battom-up modeling|
Bor thedron steel industny.

Overview of indonesia’s iron Steel Process

prrr==r—

el s Wit M1 W
Steel 15 produced by two main rautes namely, integrated steel
route and secondary route,
“Besides integrated and secondary routes, Indonesia has
operated the iron-making Blast Furnance technology In 2019,
which the pig iran from Blast Furnance will be integrated to EAF

Future indonesia’s Steel Production

wmmmsl

Indanesia's steel production process based on Direct Reduction

(DR] and scrap that integrated with EAFR In 2014, indonesia has

developed Blast Furnace that integrated with Basic Owygan

Furnace (BOF), meanwhile the DR has not eperated since 2016

Prajection [2020-2060)

* Indonesia has deveboped BF-EAF sincs 2019

= There i no addition of scrap since 2000 to 2050 (stagnant)

= The goverment’s sepet for building of 10 MiFkonTon of steel (20251
thast sssumed tobe bhieved by BF that ntegrated with BOF and EAF
In2080.

* Beyond 2030, itassumed that the averange deveicoment of BF to BOF
5 1.2 MillicayTon per 5vear and BF 1o EAF 1.5 MillionTon per 5year
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Possible Mitigotion Options in the Steel Production Process

1. Adjusting the production structure:
Increasing material efficiency with the scrap utilization in both
BF-BOF and EAF routes thal eliminate the needs of previous
processes [coking, sintering, blast furnace, direct reduction) to
producing iron that consurnes a large amount of fuel and
reductant

2. Promoting Low Carbon Technology
g low carbon technalogy o increase energy
afficency in iron steal production process

In this study, there are 51 technologies related process iton steel
Industry that will be evaluated in the AIM/End-Use model. The
salected technology basad on cost effectiveness appraouch as
Ehown in the picture abiove

TR T
3. Won- Blast Furnace Technology
Promoting non-blast furnace technology
[such as: smelting reduction & Coal/Matural gas based Direct
redluctian)

Methodology & Assumption
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= Madel simulation was wied o deliver an outlook and evaluale seenarios related to GHG emissions reduction, and ENeTgy élﬁ:iel’\l.‘]' [y T
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potentials in lron steal sectors, The modelling teol used AIMSEnd-use (The Asian-Pacific integrated Medel] with GAMS [General _
Algebeaic Modelling System)v 23.3 as the calculation software and soler

Result & Discussions

fron Steel Sub-Sector Energy Consumption

Energy consumption by type of energy, 2010-2050 Material consumpiion , 2010-2050
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1. The eNectiveness of l.l:ll mlllgﬂ!-cm Fctions reweals that energy ':mngs and emls.slon rmurmnkmnfnm‘g\l wIII r:l\l mnlﬂ.'on prnmnllnglﬂwf.arbbnwcnnﬂ'mﬁ ncluding m‘\&tﬂn‘ rodul‘:ﬂm|
In the sector IPPU, some strategies focused on thee scrap utilization in BOF and EAF will obtained the maost sgnificant emissions reduction due to reducing the: corsumption of plg iron, this also has
an lmpact on the reduced need for coke 83 3 reductant, Therefore, the Increased use {up to 20% of obsolete scrap) in the BF-BOF route can become an interesting option for Indonesia iron and
steel industry

2. Reactivate coal/Natural gas based Direct Reduction technology with a production capacity of 3 MillianTon ORI in 2050, provides a significant reduction in emissions opportunities of 8.7 MiCO:e,
with an additonal cost from from 8552 to BSS8 Million LSS in 2050,
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Introduction
Background & Problem Identification

1

NDC 2030: "The Government of indonesia (GOI) is committed 1o reduce the
national GHG emissions level in 2030 by 20% below the baseline emissions level
(unconditional) and further up to 81% [conditional) if there is international

E
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nderarst 1 SURIOIE)

GQuestion?

* Whether the patential for reducing GHG emissions in mitigating uncoditional
NDC [Ch1) by 204 million tons (0.2 and conditional (CM2) by 245 million tons
C0;e can still be increased and how much potential can be maximized?

= In addition to the GHE emission reduction target In 2030 in the NDC, Indonesia
also vet 3 GHG emission reduction target in 2050 on the Long-Term Strategy (LTS)
to ba able to contribute to global efforts to prevent global temperatures from
exceeding 1.5°C (Paris Agreement], how significant is the contribution of the
POWnEr SECTDNT

2 Methodology & Assumption

#An analysis of the ability to increase the GHG emissions mitigation potential of the
power sub-sector is carried out using two approaches, namely the AIM-EndUse
madel and the AIM-ExSS (Extended Snapshoot) model which is operated using the
General Algebrale Modeling System GAMS (Genersl Algebraic Madeling System) v
233

+ Model Scenarios
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+ Y Constrain the availability of EBT fued in 2050 based on data on the potential of EST in
Indonesia and the percentage of study results from indonesia 2050 Pathway
Caleulator-KESDM

Power Sector Development Scenario
Electricity projection for each type of energy, J010-2060

Baseline

L

[t

o be mostly produced le:Oi| fired power plants, which is

contribution of renewable energy plants is still relatively small around 1, 3%.

the coal-fired power plant. However, the portion will d
of total electricity production in 2050, respectivehy.

wwahéeenergu!mm‘nunﬁs .30%) and

(S technology that integrate
(31.58%) in 205 i

* Power Sub-sector GHG Emissions, 2010-2050

;
-
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Without mitigation interwention, Intensity in the baseline scenario has increasing
trend from 0.81 tCO2e/MWh({2010) 1o 127 1CO2e/Mwh (2050). Meanwhile, the
Ol and CM2Z scenanio intensity has decreasing trend until 2030, However, the year
abave 2030, renewable energy domination over electricity supply demand will nat
be significant companed ta the increasing number of coal-fired power plant. On the
contrary, the application of £S5 integrated with coal and biomass/BECCS power
plant able to positively reduce the intensity up to 0.34 t002e/MWh or dedining
73.6% intensity lewel of baseline scenaria in 2050

* The reduction in GHG emissions in the
unconditional mitigation NDC scenario can
be increased from 204 million tons of C0ue to
284 million 1ons of CO,e in 2030, Above 2030,
mitigation efforts carried out increasingly
intense include:

i} Utilizing clean coal technology

i) Increasing the mix of renewabde energy

i) Application of integrated CCS technology in
coal and biomass/ BECCS

iv) An increase in the composition of biomass
for ©0- firing from 5% to 20% in 2050,

l.ﬁh.."lllll
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* In the baseline scenario, themaielmrrnynruducﬂmlsﬁs?eted at 2041 TWh [2050) which is assumed
5% of total electricity production while the

® In the ex-tenteded NDC scenarios (CM1 and CM2), national electricity production is still dominated
| ecrease to 1,542 TWh (75.6%) and 1,516 (74.3%

= In the more ambitious mitigation scenario E:MJI there |s a shift of :nalc[my\.-ﬂr:_-lr pITlgsbﬂnmlm}rg_Eecleg
with coa iomass,

Result & Discussions

3

u Electriclty profection for each type of techrobogy, 2010 & 2050

+ Abatement Cost Curve
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Technology mix in the skenario CM3 that will be drastically
changed when compared to the baseline in 2050. The
conventions coal generation technology [sub-critic) will FEREEEe
decrease significantly from the 34.5% (baseline] to 5.45%, - —

while clean coal technology (Super/Ultra Super Critical,

= Under CM1, CMZ and CM3 power sector could achieve emission
reduction target of 203 Million tons of CO2e, 243 Mion CO2e and
284 Mten COye [compared to the baseline scenario). This
reduction could be achieved with negative average abatement

* Primory energy consumption, 2010-2050
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Under CM1, CM2 and CM3, power sector could achieve 21.6%,
24.6% and 23.6% emission reduction target (compared to the
baseline scenario). This reduction could be achkeved with
negative average abatement cost. Meamwhile, greater carbon
reductions (CM3; i.e., 73.6% reduction) could be achieved with a
slight increase in average abatement costs

« The potential energy savings that can be obtained if the power sub-sector
development of each scenario can be achieved is 18.7 Mtoe (CM1 scenario),
19.4 Muoe [CM2 Scenario), and 27.6 Mioe (CM3 Scenario] in 2030 or equal to
the percentage of energy savings compared to the baseline 11.2%, 11.7% and
16.5%, respactivaly. In 2050, the potential energy sawings comparad to the
baseline 5.9%, 6.9% and 17.6%, respectively.

Concluding Remarks 4

In 2030, the GHG emissions reduction target that in line with unconditional NDC Indonesia mitigation scenario is 203 miliion tons of
CO:e. However, there is still room for improvement in potential for GHG emissions reductions by 284 million tons of CO.€, with an

increase of avarage mitigation cost from -B.61 USS/tC0:e to -1.71 USS/tC0:e, This potential of GHG emissions reduction can be
included in conditional & unconditional NDC Indonesia,

For the long-term strategy {2050), there are still more aggressive mitigation technology choices needed in reducing GHG emissions,
sisch as BECCS technology (bioenergy and CC5)as pant of achieving the target of the EBT mix (new and renewable energy) in 2050 as
mandated by the National Energy Policy (KEN).

Acknowledgement

1. Republic of Indonesia, “Indonesia: First Nationally Determined Contribution,” no. November, p. 18, 20186, [Online], Available:
it/ wowrwed unfcccint/ndere gistry/PublishedDocumentsfindonesia First/First NDC Indonesia_submitted to UNFCCC Set_Movemnber 2016, pdf.
2, ESDM, “Sektor Pasokan Energl Pembangkit darl Energl Baru (Indonesia 2050 Pathwey Caleulator),” Mini Pop., 2015,

Contributions from, Mizuho Japan. NIES Japan. the Minkiry of Environment and Forestry, the Minktry of Energy and Mineral
Resources, PLM Indonesia, and CREP-ITE in the preparation of this study were greatly apprecioted



	AIM’s Contribution to Indonesia LTS
	INDONESIA�NDC 2030 & LTS LCCR 2050
	Designing Indonesian LTS for LCCR 2050
	スライド番号 4
	スライド番号 5
	スライド番号 6
	スライド番号 7
	スライド番号 8
	スライド番号 9
	Final Energy Demand
	Electric Power Generation Mix
	Primary Energy Supply and GHG Emissions
	スライド番号 13
	スライド番号 14
	スライド番号 15
	スライド番号 16
	スライド番号 17
	スライド番号 18

