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Low Carbon Development Strategies and CO, Emissions Reduction Challenges
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PARIS AGREEMENT AND INDONESIA COMMITMENT

4
Paris Agreement (PA) 2015 q
+ Commitment to contribute
in reducing GHG (NDC) p— Signing of i} L . .
+ Transparency Framework /- = Paris Agreement (PA) at Ratification UU 16/2016 : Paris
» Means of Implementation Presented by High-level Signature Ceremony Agreement To The UNFCCC (Oct
(MoI) PRESIDENT RI for the Paris Agreement in 2016) including dokuments: First
COP21/CMP11 in Un'tedANaF'IO%TEW York NDC Indonesia to UNFCCC
Paris - (Dec 2015). (Apri )- = Enhanced NDC (September 2022)
= Mainstreaming NDC and strategy
Y D to achieve NDC targets and Long
Term Strategy (LTS LCCR)
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Indonesia
LTS LCCR and NZE

LTS LCCR 2050 NZE 2060

(Long Term Strategy for Low Carbon and Climate Resilience) (Net Zero Emissions)

LTS 2050 J LCCP: Peaking 5 sector
with net sink FOLU in 2030

NZE 2060

I \Vaste
IPPU

I FOLU

B Agriculture

I Energy

= Net emiss.

Mton CO2

Sumber: LTS LCCR Indonesia, KLHK (2021) Sector

* CPOS (Current Policy) IEPnPeLi;gy

* TRNS (Transition) Agriculture
* LCCP (Low Carbon Scenario Compatible FOLU
with Paris Agreement Target) Waste
Net Emissions




Development of NZE 2060 Scenario
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METHODOLOGY
EndUSe Model

»
Technology selection focus on :

mam) - CAPEX

OPEX

c .
nergy Consumption Abatement cost curve (ACC)

Direct Coal Fired . , -
Biomass coal

Natural gas
Oil
Biomass

Supercritical
Service demand Ultra
Supercritical
o Electricity IGCC

Co-firing

Selection of technology
and estimation of

Geothermal . )
Hydro sl power generation

Solar . .

Wind Bl Ccapacity need to be

Nuclear done to meet service

Other renewable .

* st diagram EndUs sl demand (Hibino et al.,
ivot diagram (EndUse result )

1996) and estimate the
energy demands and
the associated GHG
emissions released from

the operation of the

Geothermal
power

Hydro power —>

Solar power

Marginal
abatement
cost
o ABOjouUYD 3

“ul‘ﬁcqouq:)au_

ABojouyss )
—ABcjouysey

ABolouyse |

T

Combined cycle
Coal w/ CCS

Biomass w/ CCS A
(BECCS)

Energy Database

Wind power

Nuclear power

Socioeconomic Scenario

(BAU & CM scenario) Technology Database

Technology lifetime

Energy price Energy consumption
Energy type Efficiency
Energy constrain Share

Population growth
Economic growth
Life style

Electricity demand

Emission factor
Fuel availability

Technology price
Investment cost and OM cost
Technological availability

selected technology
(Mikiko et al., 20004t




Assumptions for
Socio-Economic Development & Energy Demand Target
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I BASIC ASSUMPTION IN MODELING

MODELING TOOLS

Backcasting Approach:

Asia Pacific Integrated Model-
Extended Snapshoot (AIM-ExSS)
for estimating rational energy
demand projections of different
consuming sectors

End Use Model for energy
technology selection through
optimization based on cost of
energy, cost of technology (Capex/
Opex) and GHG emission reduction

DEMOGRAPHY & MACRO ECONOMIC

Parameter Unit Avg 2019 2025 2030 2040 2050 2060
Population Million 268 282 294 314 325 330
Population growth % p.a. 0.51% 0.89% 0.76% 0.49% | 0.28%| 0.13%
GDP billion USD 1,095 1,372 1,847 3,193 5,189 7,985
GDP growth % 5.2% 5.7% 6.2% 5.2% 4.8% 4.1%
GDP per capita USD/cap 4,087 4,857 6,281 | 10,218 | 16,017 | 24,169

Source: BPS, 2021

Note:

Economic development is expected to continue with average an growth of 5.2%/year.
Post covid pandemic, Indonesia has to have economic growth of 5%-6% (2022-2025) and
6.3%-7.1% (2026-2030) to be able to escape from ‘middle income trap’ to become
developed country in 2045. This development will require high but rational energy growth.



I BASIC ASSUMPTION IN MODELING (cont’d)

ENERGY USE

RE RESOURCES
. Indonesia Potential
e (2060) R

Final Energy Consumption/Capita World (2020) : 1.32 Solar 3,295 0.217

(TOE/capita) 95 oeep (2020) : 2.68 Hydro 95 6.637

_ Bioener: of 2.284
Electricity consumption/capita 5 World (2021) : 3,513 T 9 = T
(kWh/kapita) OECD (2020) : 7,085 Geothermal 24 2.293
Primary Energy Consumption/Capita Y World (2020) : 1.7 Ocean 60 -
(TOE/capita) ' Japan (2020): 3.2 Total 3,686 11.585
Sourcer: IEA (2021), Our World in Data (2022) Sumber: Ditjen EBTKE, KESDM

Note:Energy use per capita is one of the assumption in modeling to indicate that
Indonesia would have become developed country in 2060.



Energy Transition in NZE

The energy transition is a significant structural
change in energy system through deep
decarbonization so that the increase in earth's
temperature does not exceed 1.5°C (Paris CLECTRICITY
Agreement). TRANSMISSION

The ultimate target is NZE (Net Zero Emissions)

Energy transition implementation should not
hamper socio-economic development.

The main components:

 Maximizing renewables,

Electrification of end user (including EV),
Deep decarbonization of power sector
CCS/CCUS for remaining fossil energy,

New energy (hydrogen, ammonia, nuclear)
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Projection of Energy Demand and Supply
and The Associated GHG Emissions




< Modeling Results

Socio-economic Assumption, Energy Target and
the Associated GHG Emissions

Socio Economic, Energy and GHG Emission

2019 2030 2040 2050 2060

relative to 2010 value

Population GDP/Capita Final energy Electricity Non-Electricity Primary Energy
consumption consumption consumption

= World average of final energy demand in 2020 (IEA 2022) was 1,32 toe/capita/year, in OECD countries it was
2,68 toe/capita/year, while world average primary energy supply was 3 toe/capita/year.

" |n 2060, Indonesia energy consumption is targeted to exceed world average in 2020, i.e 1.45 toe/capita/year,
which has considered more efficient energy technology trajectory.

" |n 2060, electricity consumption level would reach 5000 kWh/capita/year, which is about the same level
developed country consumption level (7000-8000 kWh/cap/year in 2020.



Final Energy by Sector
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= High economic growth: increasing energy demand, with
current technology lead to high GHG emission
= Ensure Energy Security & Resilience
= National Energy Policy:
— Moving away from Qil (depleted & import dependency)
— Strategic assets (gas, coal) — need to save stranded assets
- Improved energy efficiency and conservation
— Development of new energy (nuclear, H,, ammonia, CBM,
shale gas) and renewable energy (green H,, wind, hydro,
geothermal, solar PV, biomass-biofuels)
= Current development: increasing energy consumption and
GHG emission while we have global commitment to achieve
the targets of Paris Agreement
= Need for ‘pollution-free’ air quality (esp. in urban areas)
= Energy infrastructure challenges of archipelagic country




I Final Energy Demand Projection by Sector and by Fuel

Final Energy by Sector . .
sy by Final Energy Mix
300
It 100%
= 250 2 90%
80%
200 70%
155 158
60%
150 134
50%
101
100 79 85 40%
57 35% 34%
>7 30% 24%
34 36 35 34 0 0
50 ) 30 20% 14% 9%
I 7 7 10 11 12 13
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2020 2025 2030 2040 2050 2060 2020 2025 2030 2040 2050 2060 2020 2025 2030 2040 2050 2060 2020 2025 2030 2040 2050 2060 0%
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. Coal Oil M Gas B Renewable NN Electricity e Total H Coal Oil W Gas H Renewable B Electricity

* Industry and transport demand are expected to continuously to grow on average of 3.6% and 2.6% per year, respectively.
Energy demand of other sectors will slightly increase but tend to slow down around 2050.

« Electrification of end uses in all sectors including transport (EV) is one of main programs to support energy transition. In
total, electricity demand will grow 4.9% per year, on average. In order to result in climate change mitigation, end-use
electrification must be accompanied with decarbonization of electricity.

» Use of renewable in transport (biodiesel, biavtur, biogasoline) and in industry (biomass and biofuel) are expected to
continue to grow.
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I Electricity Demand Projection

Electricity Demand
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* Electricity demand will reach 1,830 TWh in 2060. High growth will occur in industry and transportation.

 The per capita consumption will reach around 5,500 kWh/year
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I Electricity Generation Projection
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» Power supply will be dominated by renewable (60% in 2060). The major renewable will be solar
power, hydro and geothermal.

» Remaining fossil energy power plants will be equipped with CCS/CCUS. Other decarbonization
technologies: nuclear (begin in 2035) and NH3. 20



Role of Renewables

Fuel Used in Power Sector Primary Energy
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2010 2019 2025 2030 2035 2040 2045 2050
Share of RE 2019 2025 2030 2035 2040 2045 2050 2055 2060
In power 17% 24% 26% 36% 43% 46% 54% 57% 60%
Share of RE 2019 2025 2030 2035 2040 2045 2050 2055 2060
In primary 14%  23%  25%  31%  38% 44% 54%  58%  63% 2t
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NZE Endeavor Challenges

High economic growth - increasing energy demand, with current technology lead to high GHG
emission, while we have commitment to achieve NZE

National Energy Policy - optimization of Energy Security, Resiliency, Independence, and NZE
endeavors.

Decisions for short term development must avoid “locked-in” phenomena of fossil energy
infrastructure investment.

Have to deal with issues of stranded assets of coal resources and early retired infrastructure

Energy infrastructure challenges of archipelagic country (optimization of inter island grid and
distributed system).

Must find solutions for hard-to-decarbonize industry sector (high temperature and pressure
systems) — continue fossil but plus CCS.

Employment - need to prepare work forces to move from fossil industry to RE industry (not

easy)
23



NZE Endeavor Challenges (ctd.)

Development of bioenergy must consider the availability of land area, which is also needed by
FOLU sector to achieve carbon net sink target. Need to develop 2" gen biofuels (from
agriculture wastes)

Large share of renewable in power system must consider grid stability due to supply
intermittency of RE. May need large size battery systems and other type of storage such as
pump storage for hydropower.

Since many of NZE technologies are new, to reduce dependence on import, we need to develop
local capacity in the manufacturing those technologies (EV, solar PV including batteries etc.)
through R&D, field trial, joint venture, etc.

CCS is a new technology, the fate of NZE will depend on the success of CCS technology
development and the matching between CO2 source and storage location.

Last but not least, NZE endeavor will need very large investment, while in the meantime capitals
are needed by various development agenda. Therefore, Indonesia have to seek for international
cooperation for NZE financing. For short term (NDC), need to explore opportunity offered by
JETP (Just Energy Transition Partnership) 24



Policy Needed for NZE
Transport Sector
Increase biofuel in transport fuel mix:

e Allocate land area for growing feedstock,
e Incentives for R&D to produce advanced (2" gen.) biofuels

Increase Electric Vehicle in transport energy mix:

e Provide incentives for early stage promotion of EV (soft loan/subsidy for EV purchase)

e Develop EV charging stations (provide financing for state own or private companies)

e Provide incentives for developing local capacity in EV manufacturing (including through
joint venture), including battery

Promote the use of public transport (develop infrastructure, ticket price subsidy for
passenger)

Develop railway systems to promote passenger and freight transport

25



Policy Needed for NZE (ctd.)
Building sector

e Increase efficiency of appliance (establish minimum performance standards) and
promote and facilitate energy-efficient culture/habit (education, campaign etc.)
e Promote the use of electric stoves (subsidy for stove purchase)

Industry sector

e Develop natural gas infrastructure (government investment)

e Facilitate the development of biomass energy resource base (energy plantations ang
agriculture wastes)

e Incentives for investment needed for efficiency improvement (soft loan)

Power sector

e Incentives to promote the development of solar PV (utility scale, residential scale).
Investment and incentives to develop local capacity in solar PV system manufacturing.

26



Policy Needed for NZE (ctd.)

Power sector (ctd.)

e Financing for hydropower development including micro hydro. Increase investment for
exploration and exploitation of geothermal and wind

e Investment for the development of local capacity in new energy (hydrogen, ammonia,
nuclear) and CCS/CCUS systems (R&D, field trial etc).

General policies for promoting mitigation action.

Establish carbon pricing mechanism (cap and trade, cap and tax, result based payment)

2]



STAKEHOLDER ENGAGEMENT ACTIVITIES
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Contribution to the development of mid-/long-term GHG emissions
reduction scenario analyses in Indonesia Energy Sector

AIM ExSS, AIM End Use, AIM CGE (in progress)

Low Carbon Oﬁ>
Energy Policy (KEN) Strategy of Indonesia and
: Decarbonization Road
and (2010), DKI Jakarta Capacity Map of Oil and Gas,
NZE 2060

(2021), Bali and West Buildings
Java (2021) Provinces

Nickel and Gold Mining,

(Under Preparation) Pulp and Paper Indistries

! : ! : !
Master Degree
Qa LTS LCCR 2050 ol
National (2021) Academic
Energy Road Map NDC Publications

Council 2030 (2019)
(DEN)
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PETA JALAN IMPLEMENTASI
NATIONALLY DETERMINED
CONTRIBUTION
MITIGASI

*0e

Low Carbon Society Scenario Toward 2050

INDONESIA

Energy Sector

INDONESIA
Long-Term Strategy for Low Carbon
and climate Resilience 2050

FOREWORD

= 202] & Climate change is recognised as one of the most complex, multi-faceted,
and severe threats to humanity. Guided by the common but differentiated
responsibilities and respective capability principle of the UNFCC Convention,
the actual response to the climate challenge is determined by the ability of
individual countries to adapt or build resiience to a changing climate, while
contributing to the global greenhouse gas mitigation effort as indicated
through Parties' NOCs. ated by the Agreement, Parties are invited
to envisage a long-term cf fsion under 3 half century of strategy on low
GHG emission.

Responding to this mandate, Indonesia submits Long-Term Strategy for Low
Carbon and Climate Resilience 2050, which aims to contribute to global goal
s, taking into consideration
the balance between emission reduction, economic growth, justice and
ience development, The LTS-LGCR 2050 also refleats the mandate
Constitution (UUD 45) Article 28 H on the state obligation to
antee decent life and healthy environment for all citiz

Under the LTS-LCCR 2050, Indonesia for intemational
partnerships to support sustainable transi rds low carbon ec
and green recovery post COVID-19 pandemic as well as global justi
believe this ean opportunity tostart

our whole economy.

The imp of a low carbon
balanced focus on the process of go
engagement as wel as considering U
generation, the needs of vuinerable grol

Hukum Adat) and focal community. s February, 2010
- Institut Teknologi Bandung (ITB) - Indonesia
/% Institute for Global Environmental Strategies (IGES) - Japan
Kyoto University - Japan
National Institute for Environmental Studies (NIES) - Japan
Mizuho Information & Research Institute - Japan

tegy requires a

President of{he Republic of InYonesia




NDC 2030 & LTS LCCR 2050
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Messages to Youth Gene
to Support NZE Endeavo

Climate change is real and has begun to show its effect, everywhere. generation of today who

will face climate change and its impacts.

We (seniors) are the last generation that can change the course of climate change. We can and we
will. For this, we need more involvement of youth generation. We are committed to helping youth
generation take action to protect the future of our planet. We encourage youth generation to raise
youth voices on the climate crisis, increase youth activism and to increase youth participation to
address climate change.

We believe that youth generation have the potential and energy to be involved in INZE endeavors.
All they need is the opportunity to be included and have their voices and perspectives heard.

We understand that youth generation need support from us, the government and society in general,
in the forms of various resources and enabling environment .

We understand that the government need to promote meaningful engagements and programes to
train young people on NZE endeavors.

Youth participation and activism could be done through education, advocacy, campaign and also
through research activities.




Thank you

gelangdewi@gmail.com and ucokwrs@gmail.com
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