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National Circumstances & Existing Policies

2. WB2: Indonesia Emissions Budget 2/1.5-C and the needs
for negative emissions

3. WB2: Bioenergy potential for decarbonizing energy
carriers and carbon dioxide removal (CDR)

4. Conclusion and further works (BeWhere-BECCS
Indonesia)
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National GHG Emissions Profile

Real-GDP per-cap +6% up to 2045. ’Inclusive growth’ in ‘Industrial progression’.
2014, 2.47 Gton of CO,-eq (4" largest after China, USA and India). Y2000 — 2014,
+4.5%/yr (4t fastest among world top 20 emitters).
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Source: LCDI (National Planning Agency, 2019), HESSI (National Energy Statistics, 2016), Biennial Update Report (DG Climate Change - MoEF Indonesia, 2015)



https://www.un-page.org/files/public/indonesia_lowcarbon_development_full_report.pdf
https://www.esdm.go.id/assets/media/content/content-handbook-of-energy-economic-statistics-of-indonesia-2016-lvekpnc.pdf
https://unfccc.int/resource/docs/natc/idnbur1.pdf

Existing National Development Policies
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National Energy Policy Low Carbon Development (LCDI) in the National Nationally
focuses on ‘Energy- Medium-Term Development Plan (RPJMN 2019-2024) Determined
Security-and- > ‘A Change of Paradigm’ for a Strong, Equitable and Low Contribution
Independence’ Carbon Economy and Green-Growth. (NDC 2030)
» ‘Shift Away from Oil’ » Aligning co-benefits of climate mitigation with
> ‘Strategic Assets national development agenda (jobs and economic (next slide)
(Coal & Gas) growth, pollution and health).
Expansion’ » Renewables 23% (31%) by 2025 (2050) with up to
>‘New & Renewables’ 30% biofuels blend in transport and industry).
(Geothermal, » Energy Efficiency Improvement & Conservation.
Hydropower, Solar,

» Sustainable Land Use, Increased Productivity,
Reducing Waste and Promoting Healthy Diets.

Bioenergy)

> Electrification

Source: National Energy Policy (National Energy Council 2017), LCDI (National Planning Agency, 2019)
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Indonesia NDCs
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1990 2000 2010 2020 2030 2040 2050 DEEP-CUTS
Indonesia NDC (Nationally Determine Contribution) Remarks
BaU Development Path
not deliberated the
mitigation policies
Energy 453.2 1,669 1,355 1,271 11% 14% L )
CM Mitigation scenario &
Waste 88 296 285 270 038% 1% 1 considers sectoral
IPPU 36 69.6 66.85 66.35 0.10% 0.11% deve'opf_“_e”t target
Agriculture 1105| 119.66| 11039| 11586 032%| 0.13% Unconditionally)
Forestry* 647 714 217 64| 17.20% 239%| | CM  Ambitious mitigation
2 scenario + International
Total 1,334 2,869 2,034 1,787 29% 38% support available
**Including peat fire; CM1 = unconditional, CM2 = conditional (conditionally)
Source: Climate Action Tracker (2017); Indonesia First NDC (2016)



https://climateactiontracker.org/media/documents/2018/4/CAT_2017-11-06_CountryAssessment_Indonesia.pdf
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Indonesia%20First/First%20NDC%20Indonesia_submitted%20to%20UNFCCC%20Set_November%20%202016.pdf

in WB2,

How much negative emissions
does Indonesia need?
#equity-CBDRC

#Global Carbon Budget
#emissions-space for development



Study Approach

1. Quantifying national
‘emissions-equity’
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2. Implication towards
pathways of development

Early-action Late-action
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Fast deployment of renewables and improved
systems efficiency
VS.
Prolonged emissions development with stress
on negative emissions in the later stage

3. Opportunities for carbon
negative bioenergy

Bioenergy Req. Negative
Potential Emissions
(Nat. Energy Plan) (Scen. Analysis)

Assessment of Potentials and
Impacts of BECCS
Development in Indonesia
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Allocating International Emissions Scenarios

32 scenario-sets of ‘target’ global emissions under two different
warming targets (2-C=RCP2.6 and 1.5-C=RCP1.9) and various
scenarios of socioeconomic development (SSPs).

—

J,...—-'
Global GHG emissions ) Comulative
70 as usualy, y. b
29 | 2
60 o = Blue =2-C
4 18 D Red =1.5-C
50 T o s 16 ﬁ Q SSP1 = thin
40 = 8 {:'?. 1.4 SSP2 = most visible
g =S o 1.2 SSP4 = transparent
CI)N 30 = = s 1.0 SSP5 = least visible
o 20 © 08 . g -8 [*] GHGs assessed in
c 10 = 0.6 this study consist of
2 = Energy and AFOLU
© 0 0.4 related Kyoto-GHGs
10 0.2 (CO,, CH, N0,
0.0 excluding industrial F-
-20 SR F Y gases)following IPCC-
30 A A A SARGWP-100 values

1990
2010
2030
2050
2070
2090

Source: [IASA-IAMC 1.5C scenario explorer



https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/#/login?redirect=%2Fworkspaces

Allocated Emissions

‘Late-action’ stress more on negativity, following budget depletion.
Slower/Negative depletion requires both fast reductions & removals of

emissions, 'Early-action’.
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*2015, peat-related emissions 1.6 Gton CO2-eq (51% total national) **shaded figure in the back represent ‘including peat’ scenarios



Emissions Budget and Negative Emissions

Indonesia have limited to 50 (25) Gton CO,-eq 2-C budget (1.5-C).
Negative emissions are needed to abate emissions debts from
short-term overshoot; and to offset hard-to-decarbonize sectors.

excluding
‘Peat’
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https://www.mcc-berlin.net/en/research/policy-briefs/negativeemissions.html

Discounting ’peat’ grants Indonesia additional 10-15 Gton budget.
Peat-FD = disruptive emissions catastrophe, regional ‘unequal’
distribution and accounting uncertainties.
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https://www.mcc-berlin.net/en/research/policy-briefs/negativeemissions.html

Aiming for WB2, Indonesia
have the opportunity to
transition its energy system
by steeply reduce the
carbon-intensity in all
sectors of the economy.

‘Deep-Decarbonization’

DDPP

ource: eepdecar onization.or;
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3-Pilars of Decarbonization
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L Promoting the use of energy
efficient technology and
energy conserve lifestyle.

O Promoting renewables

 Carbon Capture and Storage
(CCS) technology

 Bioenergy coupled with CCS
(BECCS)

O Substituting combustion
with electricity system

O Switch to natural gas

O Biofuels in transport

modified from Indonesia’s DDPP Calculator Dashboard

14




Increasing ‘Emissions-Headspace’ with BECCS

Potential & impacts of BECCS development, ‘silver bullet’ or ‘carbon leak’?
Challenges: Availability of sustainable biomass feedstock; Suitability of CO,-
injection/storage; Enabling policies.
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Need comprehensive assessment using spatial-explicit information (renewables, land-
constraints, etc.) to better estimate total system costs and impacts towards
sustainability criteria.

modified from Indonesia’s DDPP Calculator Dashboard



CONCLUSION

1. Indonesia have 50 (25) Gton CO2-eq
2-C budget (1.5-C).

2. Negative emissions: to abate debts
from short-term overshoot; and to
offset hard-to-decarbonize sectors.

3. ‘Peat’-emissions need special
‘climate-equity’-framework.

4. Uncertainty and sustainability
challenges of NETs
#Afforestation/BECCS trade-offs
#Availability of sustainable biomass.
#CO,-injection/storage suitability.

modified from Indonesia’s DDPP Calculator Dashboard



FURTHER WORKS: BECCS Plant Sitting Model

Potential biomass Spatial data of available BeWhere supply-chain
resource map biomass resources for energy optimization
(GeoWiki IIASA) use under REDD constraints (plant-sitting & CCS deploy.)

*biophysical model
+ LCA analysis for resource &
environmental impacts
assessment
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TAKE HOME

1. In your study, how does the country move towards achievement of a
WB2/SDG world?
1. What kind of strategies (technologies, policies, investment) underpin
the target?
1. Renewables: Hydropower, Geothermal, and Bioenergy
2. What is the role of bioenergy in meeting the target?
1. Decarbonization of energy carriers
2. Negative emissions potential
3. What trade-offs are involved?
1. Land-based mitigation
2. Natural resources and environmental sustainability
2. Does your study make recommendations for specific measures aimed at
the WB2/SDG target?
1. What are the recommended actions (who should act, when and how)?
1. Early mitigation — less CDR needed.
2. Late mitigation — more CDR needed; more stress on land sector for
handling afforestation and supplying biomass for BECSS.
2. How will the impact of those measures be assessed?
1. LCA analysis of BECCS development pathways.
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National

Circumstances
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